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PROBLEM TO BE SOLVED: To improve the light use 
efficiency of illumination light, to miniaturize a device, to 
reduce cost, to uniform display pictures and to realize high 
contrast. 

SOLUTION: A polarization selective hologram optical 
element 3 which has structure where two areas different in 
the incident polarization orientation dependency of 
refractive indexes are successively laminated and 
illumination light is refracted and a reflection -type space 
optical modulation element 10 modulating the polarized 
state of illumination light refracted by the polarization 
selective hologram optical element 3 are arranged. Then, a 
light source, the illumination optical system and a projection 
optical system are also installed. 
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(vlp : *vy?^i'i>xtm&mgffli£gmm*v> 20 
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(Sin {0 s} -5m {0 r ) > /A = <5in [0 0 "Si 
n{6c) ) /A c 

<VA : *u?yJLW&&^) 



02) 4MB2 002-2 3 1 0 7 

(V A c : S*KS> 

Cft£0 , l^^ = 0* . 6 r = 6 0" , A = 55 0 
nm. Ac = 550nm. 0»=±O. 4' ^-T^i, 
0c=6G±O. 8' tao, R"^*.*fl>*D^A^ 
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*-CJ(!Hi r * * lttM2ftt*&*> -7 &♦ 
[ 0 0 6 9] vt(r, SS*sai*itiffl*^-*^c>3rc«« 
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m$tixi>Z>£$ti:. H3 5 lew A*(tt*<o 
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[ o 072] cft&««rr*fc«&K:. 4*ra^ 1 1 - 1 2 20 

5 7 9 i^*^«c^snxt**w«5«»c^*r 

it. B3 6cc*-rj:^K. SMa£B£&aR?9Q8 

[ 0 0 7 3] C<E«Ili<fc^&gKfcl^Cli, 133 6cc^ 

i®^'JXA9 1 0K83B9 0 5 £D/Jtt£tf. ^1 
B 9 0 3 T»4>Ktt. *2 B 9 0 4 V 1 B9 0 

3CDi§j&&$rc. B£9 0 1 teHjfeSttt. M***fr 30 

SM*^9 0 8<cAfl*f*B«*<DA«ft^* <tt-j 
ri^l^, S«SSSBB**SSK-?- 9 0 8 g M^BUK^ 
4STU ^{£jf*0>=2> H triS£fb4'6&<r>-3c i 

[0 07 4 ] HSTKftti^ft:, SAfiffi7''J 

9 1 0rt*iilxr*S9 1 2 £Qtttf£ft*!finiX 
654Hfl£n%XSH»- 9 0 8 cc At i 2 c 
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A9 10<Z>SI3G>B (JSSS) 9 0 5iOiatc|SBr* 
CtKJriJ, H3W±B*C*&«*. CO**. 

[ 0 0 7 6] S5 2G>RMEtt. J!m3WIBR***-C** 
|^I7UXA9 ! 0KA*tf$ft£C£lCf*5fc<P 

^B 9 0 3, 904. 9 0 5 rrt«R«*SfiC L . 

[0077] cosj^tc. fS3fc^^a*$nrc^ai 
[ o 07 8] zcx\ *&mz* ±isE«da»K:8*r* 

[ 0 0 7 9] 

S#L-C3 0' U±9 0' ^(DASjft'CE^jfcSAS*^ 

^Ma^aaftKHR-Tic j: o fitisssa $ &xm kmi? 

SBWto^^. lBS©A5*tc^»-cia«3n*fl* 

[0 08 1 ] ZlsX % T£&WlC{%&m\*&th$£WitZ< ± 
jte^MiCMBU^Xf^ PBWfc«r*W*t'&* 
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[ 0 0 8 2] COBMA^MBCCfelt'Cl*, 

^[ei^T $ it x&tiEsmfc&mz+K. wrffiiini 
6 4> k . c ostt^iaft #j tttsgfn <* n 

I 0 0 8 3] $ ft:, £i3l9^&5i*. ±i£ 

^a^A^sew*, a*A~ia£«fc 

[ 0 0 8 4 ] 5 6tC, ^HtCff6Hife*ni*BBi*, ± 
mi . , W 1 ROW 2 CE)MHnK9(C & 

Xi9Ktt*a ^i*#^^£j£fc£ 1 OtS&WttAa 
OBS W* £ . m 2 flE>^9»X90BX^SCXII«aHR 
tt*B ? ? A S^fettfcB 2 ottM*A$*oJKni! 
#<L£ % **y->±K»*te*C£*««£"r*t>0 

[ o 0 8 5 3 * ur, ^nKa»&H**5c£Ba. ± 50 
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cotf»BS#**li, flg«iH«tt 

[ 0 0 8 6] 

[0 08 7 ] CD WKSKtt^ D 

[ 0 0 8 8] W#.tc, @ l J: 5 tc, f P D LC j 

[0089]$ r. C ?mcc>-&ft?- ( WT. 

7U?tfJ^a^, ). TNffcg. RMM, 
35>^^$nfc rpDLCj 'fe^'T'^Sfei , 2MKtt^ 

eSEi-r-s. co rpDLCj ojsj? <wt, 43 

^t>-;7"i(,^ 0 ) ti. 2iim72iS 1 5 iimOSiH 

[ 0 0 9 0 ] WC, r P D LC J ^<**3 tCT*«&ea 
ii-r^fc^CC. ^nl/^( r ^-l? l -7tSi*>e>Oftlf*jfe4 
S^^PJfeSS rpDLCj ^^^3(CJ|RML/. T»CC 
J:**OKggB«:ft±$^-5. CO£^, TWtOfi^ 

i*. -COx^^^CCjrD. rpDLCj ^O^Ui<'J 

-ft u 7 'j ^ - *s«^iw & staum <^ ^ 

v-ffi&umt&vit* TN«soa«^s 

[ 0 0 9 1 ] **ftO^«OlS^, 4 &MR*5 

i*i rPDLCj .'UJU3<c*tL/rRii;fflffl^RBM$ 
tlX c ^ C4acc J: r> XWk $ n *«*jg»|4* a 
^7A^ftkiMli^^^, ttft£4£MS£5 
rpDLCj ><*)\>Ztc*iL*XE.i.*u:mtt&mtfc 

p>mi?ti\z. s»aioia*ig«tt* a ^ 5 

[0092] £C^r-, Htf«>J:^(ei/rSljSSt > lA: 
rpDLCj ;<^dO*^MlR6tit t «*f»«:BBl/ 
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C<DTc&> aUMM?t*. BWMItfttMIU fl 
•i^&Otl rpDLCj ^<*JU3fiWfc«y^ifii8tc 

[ o o 9 3 ] * t/c, ccpbmm? ©**«B*r*n 
BtfaMb^o:. o i ?fesii > rnii. as* s**a»tc 

*«»JB!«r4Kiile^a>tt&iil^ 0. 1 7SS0. 2f9jg 
A«tfffl3WU'B£fcSfl>«^rc4>, 

<waMrr*tt3H£cri»£c££&9 v c<z> rpDL 

[0 09 4] Cttifi* rpDLCj ;<*^*«OfcB* 
P («T, r H - P D L C j M 

[ 0 0 9 5 1 *ISte<D^S£fcW&*a 
It. r coupled-yravsTheoryj tC J: 0 W#*l&B£ttfftt 

#it*>n£ 0 flUtf, SIB«H«H*»^7 0«. P«* 

S*^>*jR*cj:^iftS*jRttLA:^C*>, 49H (=7 
0Hx70«) »«tc, AWft42' . T**S 

«ft i2o # <omm%L*v ?vJu<?>&£Q>mft%&<o& 30 

Tr G» Moharam and T,K,Gayload: Riqourous coupled 
-wave analysis of planar qraticnq diffraction, J,0 
pt.Soc. Am. 71. 511-813 (1977) J ) 0 C ft J: 0 , + 

1 %4>SBXBK4Mt£ PB#B#rS&*£<MI (B3 0 

♦©h <pb*k*s§> (s«*«c«a) 

[0096] ( 2 ) BMC*X?<Pfttt4>J£& < * ! 75 
3 40 
WifcOE) TH-PDLCj ^4^*«t*fe*^8CC 

B2£4*JRL''CKW?&. C<DBflM*^5tcfc<,»i: 
I*. BirgflMl/fc fh-PDLCj ;<*.'U3K. JSSi 

I 0 0 9 7] *^^«*H«ft*R-r«:toC^C. 3£B 
XXBSm*. C0>SB4sKBX?iCM*rKH^n^ 
*€:!K3a^&S«3aaBftSgB^-CA-?t: t A«*fl> 50 



ftB2 0 0 2-2 3 1 0 7 
28 

Mitt, AW«MW*1WltB6l/rS««<» 

[ 0 0 9 8] StiBF LCtfft't** 1 0 G>£fi. flflP 
HBSi*, B2 3Kfe^r±»Ofcrt«ilS]-r'**. * 
JWCWB© TH-PDLCJ '<**3I*. B2«:5tt' 
£5^, AM AO" 04MHE4 <£, AMfc0in-airfl>»- 
JKft5«iJ:-9-clttSnt;v»&. C©i*^8©#| 
SA0intf£:&«>& # 

n qla, r pD L C J CT*WS*t* bfMmwc&tcm i; 
[ 0 1 0 0 ] 

n qla Sm~ { 9 in-med) = 5m < d in-air) 
( v 9 in-med : •BMi'TOAM ft > 
C<E'3X*H*'C. n qla= 1 . 5, 9 in-<nr= 6 0" i 
0 in-»ed= 3 5 . 3* CWO. T# 

flt®M&A01nttt:. 
0int= £ in-med/ 2 = 17- 7* 

[0 10 1] CMiMbiiaE©iM¥ffiS«A« 
1*4. ST, P|»lM9&SBAJtt0B#4r#tr??^ 
5^AM^^in-airT? TH-PDLCj ^<4iU3©^^ 

[ 0 l 0 2 ] C<DtZ, C n 5^7^19 tCfe 

SWS2F LC«a^U..'U l 0CCWU-CB AJ** 

*s«*m 4-cssfsn. flcjs i 3^t-5ci 

PBjbtt^tit. *D^Aa9<c4ac*rfKJ £ |oi4if$ 
tlXttaatS 3 il/-CH4*5fl>i£*|S|tcM0 . SB* 
J«»4*, *a^AS9^Cls|*f$nactv< . §j{45 
*52it/t rH-PDLCj /U>U3*>^ti[i<:STffi 

[0 l 03] A£*5<DSB«Gft»lt. ^H-P 
DLCJ ^U.^30>*P^^Aja9iC'C®^$n^c:i 
«f < . -C-c^>*^ ^inHOEdOAMAtCCSMBF LCfftS 
0*CA«r*. CCC«i?, S JSS* 
MF LCfSa^^.'H OCDFLCBl 3^5ijM-r-SCi 
tc^: 0BjKKBcS3a<:S:^ 7* $ SS*iS l 4 T 

^A-cA^fca&BiWMKcsa-ttr. S«JIW»4*<»fe 
^PB*^tl?^£Btt3n&C£&< TH-P 
DLCJ H^^3«3KK/*Cb*<. fct^FLCtl 3 
TOKBk: J: 9 4 l>fc PB*.*»fl>-aiW* d .^Js 
9'Clsi^$n^ca;L/'C*>. SMX5 4flDMtH'#A«Mtt 
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(15) 

?9 

fc<;$\ £tc&. 8*81*5 £<0jfeSfi*«:S*aS*5 
&C£tcj:0. cn&Sli*5 4i«lB*5 2i^S 
[0 10 4] T£t*>fc, *Mccff&flft*rc0tlBKfe 

*a>®A«*ft-cBHi3b»sx« $ n, B8 w*«> p 

*> 0 < li S 5 it -cKMasnxxwR? 

*cj:9tt«BBBSn , CB^frt"*JiBiiftfl[>^*. IBS 
tf> Af-Uc C *-c Btt 3 n-S B^daflUHMlfc itx*? 
&ia*^r'^*<p*.^icS*r*Bi*rtfc** J i owa 

lo 105] ccx\ \m^otf^u\ icn^am 
?z. fm^ui/^juj meant. ^cc^-rofgan 

(nXtT'&&CttT£ <**B»: r*a 

i^n^o 20 

[ 0 10 6] Q = 2 ^ A t / { n A 2 ) 
(v.V; #£a£^> 

(V t : *Di^Ajs<OJI3> 
(vn : *v7?Jum<r>^-T$mfi^ 
(VA : T3fcS«>e? 

[ 0 10 7] 

A = * c/I 25m { i6 s-0 r > /Z\ I 
(vAc';BSa*) 30 

flfcfc. ac = 0. 5 5 4m. 0 s -6 0* , 0r=O 

A = 0. 5 5 win, t-5/im. rt=l. 5iTI> 
t. flMI©tf^A=0. 5 5/Jm. Q=38. 1 t 

[0 10 8] a BKSW^Tkt^ H 

BttcAtt^tn* tBtfUMttittcctt 
TT*t^4*iMr ^0, *>*B~?6«K:fct* 40 
r. B«H!ti^^^^^6AJHA^efl±««>AM 
ft*t**<l«*n*i, B*rfl»**S«f^it»?Ci 
tea*. {-Gtfctt. Ni£flE>J:^(CjSl4ft5 4^. "ca 
PW*S#"Cfc->t:fc, *n^^-t»9tcrB*r3tiK 
< <ft*. 

t 0 10 9] *»«tcfe« 5M3K|t* P ^ Ajftlf 
^*#'Tflf& iWLlt, SO' fcLb'C**) t. B*r» 50 



19092 0 02 -2 3 1 0 7 

30 

«IIStt«3W6T t/ r O * 5 o 
[0 110] XRM«aUt*ccfci>-C3, B2 3ttr± 
j* t/ft;* ^ . BX C t K Jg0tS£ F L CflML' <* * 1 0 

of lcjs i 3^i»$n^H*(oii*«sR^sKsa3n 

itcSfl*.«»«:^*a*ai5l=5 2CCcl:Dia* 
**OTM6t£-S. 
[0 111] CCC, TH-PDLCJ .»<*,'U3^<D# 
AS* A 0 in-ai r£ * n Ajg 9 *sG>A0f A 9 in-m 
edtMl'T***. ?f4K>09tf(i, ±3i(./fcJ:^i<:, 
n qla - 5m ( 9 in-red} = 5m < B in-<nr> 

tftve^a. ccx\ m%<»$L\k&*nx&?>L, M 

n qla= 1 . 0in-a-ir#5& # #>?=>6 

5' SSTMO" Gin-mad*, 3 3. 1* 

i»hZl - 2' t4- 1 % <C*ffctCtt'5&„ 01rwnr 

ed*. 3 7. £*a>*E>4-:). I - t2. 9' U>mttU 

Cttl*, 5inRgfce£fUW*&l»tC4*. 
i££ (CC^ti^. nqlaK)3Sft) 4^«C <LfcJ: 0* 
f b$ fiEWh $ l> £ £ Z VHT * c i «: ft V ^ i# L/ 
r. C^>Cii*. 0li!6fl>J:5CC, Th-PDLCj 
,«U 3 <CB*f A«A*ffttK J: 

[0 112] S^c, in-medCf>0 in-airOC*iT^>S: 

= 1. 7 30*S£, Gin-a1rs»5 5* ^6 5' lEt'it 
ftr***, 9in-medti. 2 8. 3* ;0^3 1. 6 # <b 

3. 3' ^Sfk^i^s^. &ku th-pdlcj 

(fliti*, 7 5* «±i) «t&i, ±^(7>H3 3oc:'J:^ 

[0113] -ect, r H - P D L C J ^..«1/3M>B 
£*AjtfA01n-ain*7 5 % 4ai^^ J:^ 

B3 Cff2<^ttZHBg> ec*rj:^.«:, 
^V^2 0«:fflt**CtOTr*iJa«. feAiO. c<^> 
Jl^^ii, TH-PDLCj .'13 ^OS** AS* A 
Gin-airi, ^oy^AB9^«)B4*A»A0 in-red 

two <vd. mtmrnm^^^ 
[0114] *MK«*oatauK4»x?ti. 

9A«#X^.«>AMA. Ttebfc. 3 0* 4«f£A«r 
[0 115] ftimt^^CccitO-CMS^Btrfl^tt 
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(17) 

31 

J#-r£fctf>KU*. 1U4 (335 3©Safc©»!»> tc^-ri:^ 
3 B^iaJsu ^B3M#Xn*? 1 OMiJWr&JH 

[0 l 1 6] **!*6fl>^»©«*CCi*. 3®«Si^-? 
■cvaa*, ctifcLhrfc. Sfcti. 2MiWlT*ja*. 

•toia*aKtt*0 ^9A««»tBiJau -en-en 

flDAtJftdWffl*: 1 ^fI^5gM±*Q ***** 

[0117] C 3 5 &ttlMA5W*fcn?*m0 
JM <»4<Z>JWiKEH£SK> 

a>SStta>®«c^)i*TSi^r&o 

[0118] *a«fl>S4C^t6<D»-@tt/T. B5fC 
5if Jr^JC, ig«3a^ia*!K§H*^iLTSa*SFLC 20 

c&*sr&*. c©i3««^s*c4si»Ti*, KSHAH 

2 HCASff *. IH9!:£*ff2 Hi. BCTL/4vfljfc& 

* n ?=> jU%&m* 3 ^© AM jb» P «** 4 a * J: 0 

CiKJ^JPflfcftfcgfct/T, *«ffi*««rfll±$'ti 
tv* 0 Rm**jfe2 1 fcaflOfcKIVHfcl*. 30 

2 0cfc0flt«*sti*afe* : fe, ^Sjfe. 

««>WHaFLC^*JH 0*JBC*T. t*«>* 
[0119] HiEJl®£JBlRf£*0 ^ AjfeWRi 1 2 3 

2 3 fcSMOTSiiW*. MjEM£»Rt£*a 

A**?- 2 3«:*>^THirf«n&p«*«#<:*4'r& 
AC4T&. 

[0120] T\ o f * A** 

*F2 3 4flMs»Ktt«a ??/***«?- 3 iv*. IH- 



(M2 0 02-2 3 1 0 7 
3? 

**T2 3*6®figfljfeflr,«aftK:^(yl» 0 
[012l]C ftt*, ^ 2 -W^SKt > U ? 

h£fcfc*E>iT. mite, a^tcJ:*Bffftoi*6^*& 

J WC* * 4 <, > $ = T'fc 0 . HI 2 tc . aS^tC J: * Btttt 

[0 1 22] SMO-rf'J ? h^TKIBti'^Dy 
^AC"=F*$S«*?W*A«ftd c4B!ffAfli4«, * 

[0 123] (Sin las) -Sin (0 rl > /X = <5in 

-Sin (9c) ) /Ac 
C -0s : #o ^9AM£N^|tXAMA > 

<vA c :^8^1 

[0 1 2 4 ] A = a/ I 5m s } -Sin {0 r } I 
Mttf, ^ s = 0* , 5 r = 6 0' . A = 5 5 0 *m, 
0c =6 0' Ltht. Ac*4 5 0fiui*&6&0n 
inS'C?£fhf lil*fftdii*. 9' ^6-9* **C 

[0125] »*MiSj4£ft*£5CD<*: ^ U%m$\*Tb&> 

»saa*ssa*^<op.Bw**a8S[ ot osc». ^m 

jWJWWWdHSTt/t ^ 4c^5a**tSC* 0 

&C0m$t&im* a?? A #3*3^ 3 «: J^Sf ^ c t v 
WaftiT i> C t &o}fiX'<h Z> • 

[ 0 l 2 6 3 fcftU ffiie*«:?6&»feE8!ltcRE-D ft < ^ 
£<&m? &ciiffljW , ciito<. Lfc*-sT. ^ 
^B«Aa>56«i*^tt&a<f C<ti*Bl/^. *CT\ 
2 -^CTIflWtt** * H*5S«14^ a ? ? A*^^ 
^3. 2 3«rffl^TCn«:MiE-r^C4 4l/A:fe©t?«> 

[0127] fljBiiRtt^ P 9 v A***^ 3 £ 0 ID 
fcr<? nTSSiSSrajfcStSH*^ 1 0 « AM 0 tc s 
Efl^^lt, CC5W3C^Mft£a* : F- 1 0 J: 0 CM** 

X. WttX&mtStcjMT &o C0C-»S?jfe^2 5cc 
J: D . ®H*2F LC 1 0±Ki«mSn*ft*«3» 

[0128] P^7ts£^<?>^ <SflWiSIRtt^0 ^ 
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33 



L/. KataawstSSBH 1 1 coot* s i 4tcr- 

Sin <0i-l) = A c/.A <5in 16 
CC'C\ S s = B c = <T t-?Z>t. 
Sin ( 9 i-1 ) = - A C / 'A Sin < 6 
*> , Web*^ a c * £\ 2 1-1**7: * < & 
-5. fteag^L <|?!litl#w*S> . M imw 

fe) , S <mfi»6) L>M>S©B«SftjSfcT 

-c-ti-enoo@»9*fflfl5i-iL. 0i-ih 9i -is 

tt. GnTOflftftWA:?. * 

(Sin (9$) -Sin {0 r} > /a 
= <Sin(£i-?} -Sin {6 i-l} ) /A 
( 1 } . SC ( 2> cfcO. 9i-2=6 o = 0* £frO. 

[oi3i] awe, ±3*u*jar2«o> if? hc-wcm 

mr*. H7. BS&CXBQic, KBKft5 3 2nni, 
«9f*ft/dHACT . «HftJJ*A6CT , TOB*r* 

it. S£fft«^E4 5 0 n m . B 8 t*. 5 5 0 

no. BSIl B£%4W65 0nmeM£>'C&*. 

iAS^oMff^D, Btfra*<Pfcr-*ft#;t*M*Aa* 

Blf 9W3^7fe < . s««M $ I 'ftsPBft 

2 3 £HH > * C £ tC J: . Sttftf^ipi|^B«jHR 
El* a A3<N0Afl*At*A* < < 
fro -CI* 6. CCCW. *8iEJ3ia*iB*Kf£*aJ^ 

t i£l 'BttaftttW ^>n . m ***Uffi«*ft -6 
C £#?!«&£**. 

[0133] U±4>J: . BjfeaSKtt* D 47* Ajfe^ 40 

3 £»iEffi«#3g«tt*D A«PK?-2 3 £ ft 
0&£fcit&C<!;tcJ:4. lEC'8tft»«fl>JIB!H*K:tot* 

ak -cwht & c £ or* £ * *> 0 
[0 134] fcftfU -**tt^j»c*j^rt*. saBi 
aM«&HR? 1 0*c*rt"-S=BWl©AJ*ftftO' rii 

iaasstfa ?2A0B*r»*i*, ^> hft^ab-sa** 



(18) WH2 0 02-2 3 1 0 7 

* [0 1 2 9 3 ME«**ai«±*o y?JUit&Sfr2 3 
ccAfcAJHAcMUEKi^T, B6 ftMRoriMW 

*2 3icfcW*B^G>tittiA0i-it*, T»Z>23jT?* 

[013 0 ] 



I -Sin [Or) > +5in (9c) 

) • - - ^ < 1 > 
& 0i-lL>0i-lM>0i-IS 

ft*. cnftMiEnflMnf!%«0^^jfeWR-i L 2 3 

Tfifl>*ftafcr. 

c - * • * 3$ { 2 ) 

ft^*<£0T^£. Stt&^ttSHR?- 1 0©a 
>h7AKr)^k, as?^^2 5CC^Mft ^^Him 

[0135] fcftJO, BW**Sf*2 5 ft«W»jl»*i 
m*UWr 4 C £ K J: *3 , &n«tt4M>£ttM*5*X 2 5 

[0136] $ fc, . 4S*3giRtt* D A^:^ 

*^®S««3KiSI^^^*t-m& <mtt. 0. 0 

^{Srd&A:^ ^Sg^^, !«AS*ft«ftJ£W" 

[ 0 1 3 7 ] ^> K A* < 9oe?l= 1 0* > (TA^izt. 
^ KA/h {.9obl= -10' ) GCtfl^rK-^r, ID^r 
^$®#^gacX7vJiA.»^ttft. BIOS^B! 1 

cbl = - 1 0" ) <D«^, #iaft»0'AWftlS[tCJ:6 

[ 0 1 3 8 3 C 4 ) H***ttB<Dff &«^HiO»fli 
*S W(D© 5 (QWHOBm £ or , sHa^n^Knx 

^^sStC-^c^r, Bl 2ft«-JRU % CSftWf& # 
[ 0 1 3 9 3 CCC-n^^^gOCfe^'Cii, «B95t«2 
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(19) 

35 

* a « 3 ^© Afiftb* p i a £ X *> 
cc. S«fe^CE>JR«jU>flW#a«:9 0' EflStt* 
C £ K J: *JP U *«ffl2&*«:lfilJ:3'l*r 

[014 o ] wRX&aa i ^liii^w^i pb 

ffl. »^^a^'^^-29. 30, 

3 1"\Att?&. cne»y^a-{'^^ ^-2 9, 3 

£¥i u-csg£nri'&. cntcj: o . cn^^oc 

^^•^^-29, 3 0. 3lii, 6!ia©»4®**a> 
fi5&Kfcl*T0 5 tc J: 0 ^ 0fctgiEffi«*2mi4*P ? 

[0 1 4 1 } ffMcfitRtt*ar5rA«¥X-T-3 

fefcoflll ivi, BAHRtt* a ?5 3 CCA 

& u fcftaxa . -en-en zmntwc mi s>n* 3 js<z> 

fiSS^#f£tf"£feG>rd< SUMS 1 4 r , 1 4 ff , 
1 4 btC£*3*V&„ TNWU i 3 ^SffiL/feBffl* 

*A^**3fcrB»sn&ci£<«i&i/. sb* 

.«»«:ig*Rfl«P«:igijlS1**IB*fi2 4«:«r, ftfftfc? 
362 5 tc AS*T -So WHfcSSfc 2 5 K AS? O AiBKfcB 

\t. *2«j->2 6±tcis:&jsn&, 

[0142] C 5 ] HOMwIsBOS 6fl>.«ift©»« 
-4^ WOfll 6 ©**<D^S i 1/ r , la 1 3 ccd*T J: ^ 
<c*. ^^r^^is:P^ior3^^^M^^ 30 
Sa^U.'HOr, 10s. 10bW*fc*5-« 

M9BMbiittB<c~?t *c Rfl-r 

[0143] C4DB1MEq<ttBtCfe| r >'Cli 1 ^W*«2 

ltCAflt?&. #^#3**2 lit. SnkUtti,*mX& 

* p ^ Ajfe^*^ 3 AJHb» P fH#* i tt Z J: ^ 

i«C«fc») Pffl**ccgtftO*«»«*«:lfll±$«^o 40 
[0144] BH&PX2 1 *iliai/WRfl*«. ®iE 
HfliJHSKtt* P * 5 ***** 2 3 ^AS? I*. CC 

n*. SBjfe***, B*r£ft*C£&<ffiiEBfl*&K 

[0145] MiEmHfcaRlft^a ^^*^S^2 3 
tec B«r $ nfc Pgft^'CA *«?W*ti, C © P^* 
.«»«:5g*R««:iSift$-l*&ia*S2a«ajiL/. BAig 
m*a??A«^7-3KArt?£. C WE 

H3IS*iSR«** Ci y 7 ***** 2 3 <tffljfciSK14* D 50 



KH2 0 02-2 3 1 0 7 

36 

*?*#«ft*3±U:, H-©#36©tO>«:fflC^Cfe 
♦J. b*fem>KW<CBB3ftTV&fcfe, COB* 
SliEtt* D Ajfc**** 3 ^0jffl*4>Aftt A tit. M 
iEJflfl**Rtt#B 2^**^**2 ZfrhOMV&bO 
Mbfttcqtl^tt^Tl**. 

[0146] n *****3f£ Atjf 

&*«:PB*a»^6<r*iiBIMfcCi. flBtiBRtt** ? 
5*****3J:0W*B«fc«tBT*#W«:BRS 
n. ^Pa^OP^ ? y XA3 2CCAJtl>. CO 

ait. fa*an-t-n^^$n^. 

[0147] ^it^n^SS^ii, ttftrftKHBSfl 
*4Ki!H3ft-?- 10r, 1 0 g . ! 0 b <c ASt I/, CC T» 

fe^cricc, s^c, iM^c'itcisi^^nrJixSi^n^o 
scB3nfc§B&ti, m^cA^oc^^^yx 

ii. fi*ig^tt^p^^A7fe^^3^^^riiliT$n 
-rtCffi&U ^^>tc> S«*.«^*3aRWtc5aigSii* 
e««2 4«riSiai/r, lftW*^2 5 CCA84T ^>o -e 

[0 1 4 8 3 C 6 ] Mtt^ttfiMHH 7 o^ft<z?®Jft 
*aW©07 ©S!tts©^ffli C/f, B 1 4 tCSr-T «fc ^ 

tc. si«^*sta* : Fii/r2o©s«*3aF lcm 

4^^jac*fc*^-JSfl*S®»*7n^BtC^^gfflt' 

[0149] cvm&mmmsiic&^at* tmHM2 

O^-ffc, ffttA|M^^CDtMfi«9ir&Bq!«¥%2 

ncAs*-r^ *jb«#»r2 n*. B^u&oamBK 

* o A^S^- 3 ^© AjttjbV P S** i «t * J: ^ 
tc. SSffl*«>SB*flS^«)il**Ci ! S:9 0* @6t4C 
i«C J:#J P«£*XCSOftlx*f<J^*«:|filJ:S *o 
[ 0 1 5 0 ] BHX$»2 1 frjijftUfcB^***. CO 
P|lit^*5siR^igSTi^*fe2 8*igSt^ 

±>y-*'* >?'S2 2^AStr^>, 
^2 2ii, im«B2 0J:9ftMdnM«W<!;A$n 
fcSB*<D^*>©ftS©«ft*«0«**{4«:9 0- B 

^2 2«!lilUfei™*€:B*l<^*-CiCCJ:.D, ^ 
^^-s^ h.'Ue£^tCB#^S>J'r-&Ci^C*io CC'J:^ 
MSt(C J: 0 . mS0>g«a! FLC^'^.'H 0 K J: -7 

-^SWpJffiia* «?-*Bfcfc ; Tcrav D- Sharp and 
Kristma ML Johnson, Hic^i Brightness Saturated Col 
or Shutter Technology, SID Symposium VoL 27, p41 
1(1996) J > o 

[0151] *Jttfc««*«:fai'i:tfE. c^7-^t 
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# 6 £ ^ tC»|JT&o r ft ft , BgW*« 2 0 £ 0 AS? 

j^lRfi*D^A*^S^2 3-^MU^ CC'C, P 
CO<b£. fc»Q^-W**22iCTSia#;* 
ft < !^S(CttiEfflWfeWStt^ P ^7 Ajfc£%? 23£ 

tc4ac >riu*/r s ftfc =£tc p mfedtd* *> ft 

* . MiEJS»£iSiR«!*a « Ajfepft? 2 3 £ fi^ig 
li»*P??A#¥%-7-3<!:I*. H-©flWt**L>r* 

f±^o^^A^^3^C^*0C'AStftti. BiDsi 

fcK3R,<fto*Cl"&„ 

&BWtoP«*rt»W:. Wfc*W*py9A#£K 
XA 3 4 JC/J* t/fcJHHM&tt, »e*0W*#jgtT 

90* ^ffii^n. n*)<D. »c^7t. MjfcoBftflf 

r^KMa^EMftSSHK 1 1 0 r . l 0 6f I) tcAWL/, 
[0154] fcfcfl/, f^^Kil r-7 

[0 1 55] XBISnfc&Bjfel*. BWOo-/^ 

7 i»^'A3 4^ASf*. / rs^$n. =tt®jfe^Rjt* 
p a*£K^ 3 ^. Atit*. c©&s, s ia*.«» 

[0 1 5 6 ] *fc, H 1 5<On?J:*f£ t tgjEfl«*ig 
«tt* a?? a«¥X? s 3 1 «*isffli* a??JL% 

JEfflflttSMtt^P ^7A^I^2 3KCX«£SKtt 
*a^A^ST3^o^^A@c3C^^> Kft 
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[0157] Ul/, «Effl(8*igfttt*P 
^7 Ajfc£X? 2 3 SCfflJEMRtt* a A«?X?- 

2 3 £1^7 U - h 2 0 £ ©IK , . «#5S«tt* P 

[0156] [ 7 ) @ft$p*£E5G>g 80>.**6©»fiR 
10 8 £UX % 0 16 fCST J: 0 

EMU'*** l 0 r , 1 0 er, 1 0 b&JHi»ft:*i9- 

[0 15 9] ccC'Hi^^^gccfec^Cii, |Rn4sjlK2 

CDtt-ffc, M*A*llliaifti*«:«ffi«:«r&JW9€^2 

ncAjtf&. *«w*^*2 it*. ®*i/ftc»sjfes: 

* n A^S^ 3 ^© ASijfe^ P fljft* i ft >5 J: ^ 

tic PflHc^XttU^fWW^^dit^. 
[0 1 6 0 3 1 ^jifflUAiffi^**. MjE 

JSflJ&Stttt* Aft«R-¥- 2 3 O . C C 

P ^7/,^i 1 2 3 £i§ar3'&o 
[ 0 1 6 1 ] C CX\ tt£AMW«Rtt# P A*.^ 
30 ^ 2 3 (i, ^IM^isa^fi^P^A^S^ift 

©WBWW^fc^, 0Ki*ft&*<< 

tt. ^p^^A«M^>ttJl#ittcr&u:ffAo. cn£ 
8Wt/rtKEfflflWiS«tt^P V =? uit*£?k*-Z 3 if 

[0 162] fl^ig^te^a^^A^^S^ASff 
^^P«*5£^^ft*BB^*Ct. H*ig«tt*P y 

9A«9X^3.<l:«i«fSa[(Cjtttl]r^J:^Biyrdn, 

P-f ?^^'JXA*M9. 2"W8ffffl3 5b, 3 5 

tcKttUtcMmMt* *r. — *o«ftffl3 5 btcjJti 
U. H&t<D&&&&tSti. ca>tgtn&3 5 D^iSifil/ 
fc#a«rlft<*^ 1 A1tottff03 5 9U:AMT^ •£ 
l/*C . A^Ott PFiB 3 5 s <C *J C * T © B jlM>i^9JH $ 
n^CttcjcO. JKKAtit. R (»B> , G <e5B) t 
B <OSBtc»*3ti&o 
50 [0 163] CC0J:^tc»*$nfcSB*li, ttf&?£ 
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Kttsaffl#KM5» lOr, 1 0 s . 1 0 I) K AS* 

JvfWXJ+fay *3 '&(CAMbHdA3tv 

*. SflttqX»tili«$nr(CiBjl^. Sfctc. Sift* 
rt»MHR»tCiBiiT stilts 2 4 *IST«aHI»*2 
5KAS*?*. tliT, ce4M*¥*2 5<CcJ:Q« A 

[0164] C 8 ) m***GBff>m 94>ftfte>X» 
9 CDXMEO^tt £ OX , B 1 7 ICS*T J: ^ 

tc. s«*3g^B55fegEai^4i/r2ocE:-sa*3aF lo< 
4 * £n ^ fc* s - «fi#ssiiiflfe«*«Btc-^i »-c mm? 

[0165] ceBft^ftBCCfcli-Cl*, «W*«2 
GA0ftS*3ft&«iil#«. #£Bffi^ttG>fBiE. 32£ 
OD^-ffc, #aiflM®wi:<^fi8*sr&E^*^2 
1KAS*T*. *B«*^*2lli. Hoil/nr<r>ftft& 
a*BKrWO-C*lO, flMcSKti 
* o JUit^m^- 3 AS*#a* S fl£% *> 
cc. B^*©Pia3fe.«^fl**tt«:9 0* B&r*c 
±«C S<M#(C^L«fWtt*f:A±3tf *• 

[0166] M9Ufcr%2 1 &iiiftOft:iR«*t*. Sin 

-i'+3*2 2«:ASt*'4. ^-f+**22tt, m 

««82 0j:Dtts*3n&ae**. *<^#*^*r 
ju^tcBff^«r&<>^c. c*uca om«G>K«sF 

£ j £ »j ^7-7 <t * * < : row 

0- Sharp and Knstina M Johnson, hhqh Bricfitness 
Saturated Color Shutter Technology, SID Svroosiu 
m, VoL 27, p4U(1996>J > o 
[0167] *mttMmtC1*l*X&. + 

StfSffe* (j*B> i<D2oOX^i? hJl*B*»flr-a 
ifiSthSJ^SWr*. OiO, A**T&*3feefcS»£ 
#&*A^«**lfiI&SStc9 0' Iiias$i+'CP^* 
*iti 0 *^-^*9>2 2**ttiLfcJiW!*4*. ft 
JEffiil^iltete * airy a£44£F 2 3 ^ AS* U . CC 

4a£. C0>i^. 5HS«>*?~~!'+?*2 2CC'CPJnfc 

tRtt* a y ? a teffcal^ 2 3 tCfcC >*C BhW $ C t U 
< KittU £S&«jEJSfl#£ffli*c! y 9 A* W» 
2 3£5£iflT*. 

[0168] MiEffl«*SSKtt*D 7***$&4lfr2 3 
tCC BK $ nfc3E oc S B«sft^ fctt *JKm At*. C <*> 
tSiE8HS#igftte* P V? Uft&tfr 2 3 

& s n fcss i ? x v «j xa 3 7 k as*t 



CZl) 4M2002-23 1 0 7 

40 

£ e MjEJQ««iMRtt'i«P^AA¥*-T-2 3^*>S*S5 
L/fclffBjfeti. ^l^^'J>^ »J XA 3 7 i$giE 
JM«SHRtt^ny^A*«R^-2 3W7Ag^3 6 

t 1 »mrf tt^rn-r * # ^ ^ f ttc TffM 3 nr 

UCift<* 10^7^^1»>^'1>XA3 HC 
[0 169] m\0>^y^ x )>^P' x )XJU31lCKMo 

tewmstxt, c <om ion w v x a 3 7 <7>^:- 

ti. ^^-•feb^r33^A§TT^>, CCD^-'fe U>? 
h3 3ti, AHttWWmrtt<:'€-^>KftWA(ce;t; a C9 
0' Bte$-t*"S4>OT** <^S&*:: Tcrav P. Shar 
p and 3. R. Bi rqe, RetarcJer Stack Techno! cqv for Co 
lor Manipulation, SID Symposium, Vol. 30, p!072(19 
59) J > B 

[0 17 0 ] **te<W£S{Cfc^Ttf:. AS* 
9 0' B«SS*irP«*#ifc§tl* 0 ^ 

20 5— fe i- * r 3 z&m&Ltcmm3£&. mjtmiR\±*v 

Ajfc^t^T- 3 tC%^Ktt*tt££ftfc&2 (3C'^7 
7"»J>i» r 7 UXA2 Occ4c^993 9 ADASrf ^. CO 
jfe^@3 9t±. flO^^U>^UXA3?(Z:*^ 
jif3 8&Wtf(C«rdnT<r4. Oftia^-^r, A«flB« 
^2^^"7'»J>^^*JXA2 0<D*^S3 9CC 

iSiRtt* D U&etR; 3 tCAS*T5 0 
[0171 ]-COMH8K1&*a ^Ajfe^-?3tC4J 
l^C. S«**"C«>4#B*li, B*rSn&Ci^<JH 
30 3 cc-a? ^ 7* y > ^7 y XA4 0 ^hI, 

a^rofatsasR-T- 1 0 rocAs**r^o — *. PWbjifrc 

^rilfsj 3 n-C^ 3 <D^7 ^ X »J > ifV 'J XA 4 

*sa*«s«s?aiig*S5isis^ i 0 g d ccam-t^. 
[0 1 7 2 ] ccotz* #a*st>'®a*id:, * 5-^ 

+ ?£22 OCA DB#9=rc&a:iCa££i*iT < # 
«kB*BSS*S^ra*3StSS* J F ! 0 ? hltCtUCEmu 

xmmnz. «eA v #a*tc^^cH#^ii^<t 

40 >X*W«r«( r ^c*S'&CCi*. |g©fSL®««:*«b*ca^ 

[0173] *nen<^«aKffl**aK^ 1 0 d , 

1 0 s b ccr.*SB$nA:BW*lt, B&HRtt*a 
A«¥X^-3(cnAS*T&. C0£*. W^&itffi^S* 

B#3ft&Ctfc<Wfc*Rtt*0 ^A*# 
X^3J:«7lin«[K:Sf(i]r«. *fc. ^fejfe^j^f*M^ 

50 ti. B*^T$n*c<ijfe3g^tt^D J^7^^3 AO Is] 
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10 1 74] CtlS>2~?<Q&M%\t. m20>*7 

y x a 2 o £®ifi u. co>m2<Qt3? -? u > *v y 

X A 2 0 CD*^ffiic»^S *afc * 5 — i- * h 3 3 I) cc 

AM«ft#tt (Sfl**) tffgffsn, ^SjfeiD 

[0175] Cft&4>JHPl*(*, S|<t«r»nKl9 
M<* ^&ffljfe<6 £ 4 £sg'C . »a#***2 5 Kl A«*T 

[0176] ^&^ra*9^££M&- 1 

SKtt* o y * A jfeSHfc? 3-*c r B*r « n& c & at < in 

[ 0 1 7 7 ] * ft:, *&HI0«K£. B 1 8 tc*T J: ^ 

^7^U>^'JXA37. izb*h33. M2 

^^3, M3CC'^^7 Li>^7 UXA4 0Stf*5- 
-trb^ h 3 3 b«:*^flWC»*3i*'C».«Ot:«>«l:^. 
[0178] C 9 ) BWK^ttKfMK 1 0 (PgfcttGHHl 
1 0 OX. mi 9 tC^TJ: ^ 

note* 7-S:iMi^^gtc-9^i:^t^o 

[0179] CtiMftft^ttBfCfeti-CI*, HHW6W2 

IKAStT*. *»S8***2 lit. jS3nt/«to«*3t 
* a ^ Ajfcpft? 3 AJ»## P «*# ^ 

[018 0 ] KSM&2&2 1 &3iillbft:BB^*k*. ^ 
-*M-JU2 2*a«G. WEffiWIsSRtt^a^^ 
jfc**^? 3-sAS*"**. *^-*-f-;U2 2k*. jhh 

^ > s> ^ ;i , ^ ^ _ ~g j tc J: Q £ 5 ?J1fe i 

[0181] |SBiE««*illlRtt*D^Ajfc^g^2 3 

»cD*^H»sft, atfflflwo* r-«aisn*. smut 



32) fflH2 0 02-2 3 1 0 7 

4? 

[0182] MiE««*^Ktt*P ^ Ajft^SR^2 3 
tS*r*n&^KP«IM^fetf&IBIH*«. rnitm 
fttt*P??A£$^3KAAt?*. mJEMmfiMiR 

tt*D ?9 A&¥X?2 3 £«*aS£ftti* P A#£- 

iBilWfc£tttt*P $^A*MR*-2 3£tf^s£!Kf* 
*o ^ fcttT*JBW*©A§*AOT« * H 

— ^^-&J:0^|es$n*C<r^ o fcftfU-JBfl* «AS? 
M> -$>&3t/cia£, H4K>iHfr-M] <-^> KA> 

JK<l:«Bira*C[>AMfl0Ctt3t1t«>«M«n£'C»« 
[0183] ft*), C0ttiEJ^e£ai£tt*P^?A^ 

?^2 3i o ^ ^ jLjtmm* 3 i <Gia 

ii. IM 1 9 0C4^c iTftflrc^? J: ^ . ^7 7* 'j ^ 
uxA2 0ccc%Wor4>J:t* 0 fcftfL, cotg^tc 
It. ^>KftPJUt&fcft. tSjE^ffl*3g«(t*ay^ 
A««X? 2 3 <te*^R14* P Ajb^X? 3 1 

[ 0 1 8 4 3 C C T\ «Effl®*5g*5tt* P Ajfc^ 
X^2 3^<DAMA«W£ttRttii«a^Ajl»*-7-3 

&*K*5t*T:K910ft:J:9K. tgjEffilS*jg*«4^P ^ 
7A5fe^^2 3<E)B«r»«o>AMA«ttfftt«eK$ 

[0 18 5] fl7^1Rte^o^^A7t^^3^^«B 

KdtircPWis^, c©«*««tt*py^A*5t* 

30 OK A£*iT&, StO^MAseSRX-r 1 0 It, 119* 

*^S^2 3^CB*ff^®Afi*ffiW*OW««^d 

[0 l 8 6 ] $ fc, B4K>SA«>&. RmXtH2 
*Sli2 0 a^^f^k*. ID I 9 Kfc^riJEiBKlStfL^ 
^fSli^f S*VC<r><&. C<-lit, B8ii<5C"7 ??>t> * --^ 

oc^br^KASf^^^^tcit. «<oAs#^rtitc— 
[0187] s«asn«!Knx^i occjcoan^x 
•ft«2 4taaoriw**5?*2 5K:A*-r ^. c<^ 
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[0188] PB*fifcfrG>5 *>«*3S*Rtt^D ^ 

it. *©**a«3»tt*p^5Aft«R^3taKi 

l/. KttS^MtfXWR?- 1 o or* 5 SMS 1 4 tcr 

[0189] C 1 CO BH»«3»tUK)* 1 ! WtiiHDB 10 
"^W>sr 1 l <o%tizv>W&t ox. @2 0 tc^TJ: ^ 

[0 190] CCD@f&&*K5(C*sl>-Cit. M3£$i2 

[0191] RSm»X2 1 *3ijftLfcHffl*i*. 
-#-f-.'U2 2*51ill/. 1«jEffl«*isMi*o^A 
**«^2 3^AS*"r&. *5-sM-*2 2i*. BHW 

* F >^ + Art 9 J tc«fc D fi ? -^to5>sbj 

30 

[0192] MiEjgffl*iS«tt*D^A*^SR^2 3 
CC«l/A**ft91n23rA«l/A:Jff!!fttt. CCC. Pffi 

3K«fc-7TB*rSft*C<L*< , CQttlEJBBftStttt 
10 l 9 3 ] fflE^^*i3^te*P^^*.^ J P2 3 

«c^^$n«*ccpm*»*&ja«sjH«*i*. 

ig&te* a trf&Sfr 3 tc , Ati ft 0 m3tc -CAM 
T*. CO£*. WES«*3«Rlt*ny^A*«R^ 40 
2 3 ifflASSKtt* D ^7 3 <fc It, [pJ-<0^ 

^2 3-MDAttft0m23. tiffiA*out?3fc*. {pjfcigJK 
tt*P^7Aft^ 3^©A«tA01n3. MS A flout 

3AfMn*i/<at«nti^ ( fc«u km**** 

*fc*Bd, H««3B«rim C-*>"KA> ItfflSfrti^-? 
r<,>* 0 HKtoJ:^tc % 8Sccj:6BftTAG> 

l*6-3*<rffl8t?»4 C £ . flUUCJ: *Bfttt*aAN 

tdw&n*. 50 



73) fiB2 0 02-2 3 1 0 7 

[0194] -*^0A0mmaom^ audiKtt^ 
d ^^a^s^s ±si*9£n*snx? i o &tt@ 

«^**#d 3. ftiE 

M«3fttt*a A«¥X?2 3 tiDB*Hfc*®ttft 
S^/JtAffefftt^flERS^fcaOtCit, ^>KA&4> 

(i) AMA«^$<T&. 

i(r^2-W*tt*5*^6ti&. (i)^r^^ 

AM^>AMArta>lt&-79^d < & 0 *F4 1/ < ft 
*CV, <ii> O r«ttft*-<> KA#*A3 <V|> 

[0195] #*te<W&«G2li^ |HttiSKtt*P y ^ 
3*>*>G>3*Hjft0ouT3, 9out23€5 a 7)£2G" g« 

to. 'oka«sksi*"ci*&. C<0£*>lC. AStlS 

d 2 3 cMBUHff «WE Ufcil 

^ fel * r , B*3g*Rtt^ p ?y JUft&lfr 3 ^ *>0>8i 

S?5tfJ:^6^^i, ©2 0ic^£5cc, flftia«t± 

it. ^hoio (=0cut3> <M»A*^^t:eBdn^ 

[0 196] C^Jr^tcU'C, flWSftli^P^Ajfc 
^g^F- 3 J: D BK $ nfc P^^jfeit . JlxMM^r^^Il' 
PS^l 0 tcttt/cv* SKtcAMr -So JSSi^^fett 
mft^lOit. B2 04>5»larwTA^«l4^ |R 

tt. REEJ6BA»Rtti«a^^jl»*-?-2 3^®B«T 

[0197]*fc iailK)IBA^&. B"B*ill2 OOft 
jfeg|l2 0 aCO^T^S, B i 9^feC^r?&ffitCs£t^ 

frc*iLr^i&(rASf$1i^«^tcit. -eo/^Sf^ffijec- 

&Jzif&tcWcm&>6tfiZtc$>X<hZ>. 
[0198] KMS£n«KSKR^ 1 0 tc J: »j ffiffl^s 

flMsC2 4 4ri8iiL/rft««^JR2 5ti:AM^'d. CC 
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V. mJ£&2 4 i*, P^Ajfe^? 3* 

AttUfcJtmMcfcJ:*), Stt&3H£M0IX?- 1 O.Bc 

[oi99] tin &%m^&j&&m?&m&<o ! &?& 
iz^mon i 2<ogzfoo>j&&6 ox. mz i cc^tj: ^ 

tc . ^M^mitSM^ 1 1, r Ktt9 F L C ; < * £ 

« fifRflwe i§iia^i±^ M« 4 2 £ & ji UX . 0£ 20 

t*. fl*5g*Rte5ha^^A7t^ J ? L 3(cfe^T:isifi$ 
n. HSisfficSjHSFLC^^iH OCCAM?*. 
[0 20 1 ] EfSLF LC^4JU 1 0KTft1f£g3i<* 

igftti A«¥X? 3 tc J: r BK $ nt £ jfc ^ 

KAX4 14>M]K 14*^0*. sm#&&&* m 

^3£5Ml/fcS«fc*k*. S«*s£»€rig«W«:aifi 
3tf£(il#&4 3tCT*itifi3n&«>*>. JE<MISi&§yfc 
^w^^g^M^' U*'A4 4 CC. g£ffi^M$TS4 
5 £9 AH?*. 

[0 20 2 ] 3**89^^^4 4rtfcA«*l*fc*t*, 

Rliill4 8«*d<t^ 1 40 

k*sm i tia**4 2&®w«citttK*aE»r** < 

[ o 2 0 3] we, -^mmn i 3Cffik4>&S£ o 
r. H2 2tc^?j: J >tc. ^aOTifesttHW-iOT 

[0 20 4] COtflifc^ggtCfc^Ct*, ^Sft, 4» 50 
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a* . 3 u > * #t 

** r -<*-K*jB4 1 JkO»S*$nft:ifS«*li. PS* 

*i«t&«iM»&s««<c5a3a^*ia*fi4 2 

X. Wfe»tt^a ^ A*W»3^A«»t4. 

X*3«CAI#3ftfcJHW*tt, «M*»*P^i»* 
«R ^ 3 tc fee >-aa« s nsM £ n-c K 1 =ii[{<: 
FLC'^.'H 0iCAAfr<&. 
[ 0 2 0 5 ] SM3KF LC^<*A r0^fe^rttffi*S 

asnft:jRm«tf, km9flc^<^a.i o©7*«r 

li. WMJRtt^P^^A^R^Sfetol'rSCJBW 

[ 0 2 0 6 ] c <d£ ^ cc«*ig«fi*a v^^mm* 
s*^fi*«4 3«:'cifta3nfeQfe. Mn£¥x« 

^T£g£&®*7 »JXA4 4tc, saaVJBffS4 5 

[ 0 2 0 7 ] §&ffi®-7 ij 4 4 AKArtOfcrtl;):, 

g*^HSS*iS4 7K:'CJRS^Snfccr:"*> 1 Sl©5£*ffl 

feWP«4 8«:**<^^Ci*, f&t#4*- 
K*«4 1 <td^ffi4 2 6CB(CttttMEBf^ 
MUfm^p^A«44R^3cc^^« C 
<91H*3g«te^ o * 5 Aft*S» 3 ASif ^> P flHMt 

[ 0 2 0 8] 

fc«a*wr*«*a«tt*p a^x^a^^ 

[0 2 1 0 ] St^cc^D ^7^7-7 

-4PKr#j, IBifr^AHinK^tttfclSFtt^Sir^H^ 
^> 2 -TOff*« WCMJS Uft:ttafi<:«r^flHI»Ktt« 
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[0 2 12] 3*>CC, £®He*Stl£HCCfel''Ct2, <i 

[ o 2 l 3 ] € ur , coHft$ltl(c^('t:tt l 
<Dil^M(i{7>7 * -f -rf > h #*f?frfc#K3&£:3 * F © 

[0214] rfcsbfr, 

[Bffi<&e»*gz*fl] 

[B 3 3 ^IMtCff «BfliAMHK>IIK2 atfEttfl-MBB 

[ B 5 ] *JW«:ff 4i51»»?nSBB© W 4 ©XitiC^Bflt 
[B6] ±ia«»S*26Ktefe^&1«ES«*aKtt* 

[ B 7 ] _h£B*ft*ttnti: W &=4?6S 4 5 0 n m 

50 



#032 0 02-2 3 1 0 7 
45 

[B S ] ±i2H»*7nSBA:fc W" i>^^M^ 5 5 o n in 

[B9 ] ±lEil^^gi<:fe^-2>p£^^6 5 0 n in 

[B 1 0 ] ^> KftTC < 0obl= 10* ) OtMHOBIr 
[Bl Kft/j> < 0obl= - 1 0* ) OB^OB 

[B 1 2 ] *«Wccff&B»*^^^5<?>jlStt^ 
tB 1 3 ] ^rn(cff«BMln^a«B6^ilM>« 

B©»j«&:S'r«ffiB r-fc £o 

[B 1 5 ] *^^ti!S&B»*^SlC!:'Sf7<D|gttO© 

[B 1 6 ] *^WUlff&Hf*ft?n«B®Sf8«)«tt^ 
BflDflbA^^rrfflBB *C£> 

m 1 7 ] *»wccff^Hi»*msaacr:.^9<^tt^ 

B©li'i£*^*'«ffiBT > &*, 

[B l 6 ] *smtcff&H»*jS*B«z:-»9a>«tt^ 
BO^ftntTflBB t 4 * £<> 

[B 1 9 ] -^B^tc^^ijf^^gcc^ 1 Q 

[B2 i ] ^RKff&AIMEjn^ca I 2©*Meg> 
«*©«Wtft^Tr«liBB'C**. 
[B2 2 ] *£BfCff6Bft&Ttta&B 1 3<omifeO> 

[B2 3 ] (FLO Ot&sfc^lT 

gfHBiBT£>4. 

[B2 4 ] SHa^BjlSKBX-T-ccHl&l.fcBttbr-i. 
BB*CA-&. 

[B 2 5 ] *o SO A l-O X&Bl'fcf^OHfMoitt 

[B 2 7 ] *f * * t bx<o* a .Lft^m+<Dfc 
[B 2 6 ] *p ^9 A*^*^©iS«.«jS»iBfflSfl*tS 
[B2 9 ] *o ^^ft^oaWfSiaHft^^S^ 
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[^3 1] JC£6iim0*a??4tK4*tt&BWM0 
A« ftJStft1¥tt fc^t* ^5 7 Tfc & . 
[B3 2] i?5 1 8 jimG^B^AKfett&Bfftt* 

[H33] #?x<D*9Stt*&Afiftlfc&^ft'frOT 



4M2 0 02-2 3 1 0 7 
50 

[{13 6 ] IE»fgfi*^*^«C*fcfff*fl>p«t«^g 
<Dmfi££ #JSIU T * * . 

[■3 7 3 tt«njK^«Jec^ctxE4«MM^M 
©«5£«>fife©W«:7nr«iaSTab&. 

3 rH-PDLCj /f** {flttfiRtt^D^Ajfe 

, 10 KMKFLCflU^^JK 2 0 
*B. 2 5 4 4 @^I7»JXA 



[01 3 





A 
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(53 J?s p ' s 
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[0 1 0] 




to- ex** a; 



0*f Jfe*<XWftfi 607 
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[■36] mzi] 




l&aa] 3^7«6S (200 1. 7. 6) 

ttttiEl ) 

[ttiErt*] 

A. 

A«sn, iaBWfc€!>pa*«#«>i/< its 
n-c=As*^-sp.sw*«>^*>, isaa©AS*«:fe<,»rB 

e^&KMTfcBflrSMW 1 0 WTT'Jfc&C itCJ: 



'OKft**, 3 0' «±i;a^TC**C±*4»<fc-r* 
3tffcajS*;Sfc£. A&rMF^fc^r. RW!jfeS£fl5G>£ 

j:Dg^nn^ci tth h** i £«o>ia 

[ lg^3g 9 ] Wfcjgfett* D y ^ . B*f 
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«9t*G>B££ ASt ft <&StiG>5>«: n fjr a 
jmh«w o-c tffaist s n*c c c t £ <g«fc i r a itt* 

^ A£f $ £ Rffl*^* <L , 

±S2«ftiS«tt* a ? ? uit^^c & o @»3 tifcK 

*aa® As*ft xwmi&fihM sn, BiRm jto p awa 
9fc^< i*sii*«»ftHir*iir±i2Hi*aa6iwiat 

[IS#3gi 5 ) <B#aHKte* P A jfc^sH^ 2 
1 7 3 #WD«*M*, Or 



KH20 02-2 3 1 0 7 

[««3B!8) KB*0>^fe. IMS 

W4*d ? ? a*^^B*MMW«* £ «** 

tsir&a^w 1 4£SK>Bflt*ntML 

tfcft* Pi^7 A^*«)Bt«IWW*fe 4 <r 6 IS #7i> 

a 

*« 1 4S£ttOBft*5%ttB. 
[lg*^2 2 3 WEJBfliftaiKtt^D yyJUit^72& 
It. |l^^tt^D^^A^^i|5j-^*C*^C 
i i f ig^^ 2 1 ie^iS^lt^g, 

jfc«*ffl<O«WC»(./T6 0 # JgLh9 0* 5feSlcr>ASfft 

[18*^2 4 3 *i v r?' U > *"7 y XAIi, SHSSIB 
^i^^tc^:^K^^©iEJ[a^O^=it^A^T* 

jUff;^S«r«iiri^C&««tk&r&M«qi 1 4 IB 

[Ig*3i2 6 3 i«tt*Py7A^lt«, P 
«E*i?**IBW*<r A««n* C <L i T 

[B3K3R2 7 3 SjfejSRtt* D i/^ A^^^-<> 
F ft ^3 o • W± t ft -c C 4 1 ♦» tr & ig*3f 
1 4ia®<^>il^^n^s. 

[ ig*3P 2 8 3 ffljfcigfctt* a Ajfe^T-©* p 
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[1S#3£2 9 J ffljftSRtt* P A^X^t*, B 
[■#■ 3 0 ) «fc5giRti* D Ajfc£X?ii % B 
[M*S3 1 ] ffjfejgftfttfp ^Aj^m B 

[■#*3 2 ] ^*3giRtt*p Ajfegx?**,. m 

^ a*s i -^©,fta y ? aiil^ss ftr=HMS3 nr i> 
z>c i&ftfitt -r&s#*« i 4 cttoBfltftiittB. 

[ ig3&f 3 3 ) «#2&Ktt* P ^ Ajfe£X?t*. & 

[ SI** 3 4 ) ffljfciSKtt* P iSSr 
ftWfc«S3ftr-f*Wfc<* 

SrOrfc*, S2ttna)d*. S^*Rtt#P^Aa«g 
^ajiffl!^AM^KHSi<rir»*c t^iif 
^>ii*3i i 4 K^nat^^So 

flHcSMttsfta AjftBJlmt, At*JKm*£S?ftft 

[b#jb3 7 j nmjte*au*?&fta& 1 

ffl*T*OAS*ll**ttfifefiPtt)»a^(c JV u h 2 
±S2ffl#SgtKtt* Di/? A**XW: J: #j B»3 nfcJR 

±iemos«sffinxKBHt7-(c «t o <en**tna $ 
si. 



*NOAA* ft-CBBWfc* A« $ ft. (ftKHIAO P ffitoS 

«X**:.J: 0 ttfg£SB3ftrff A«TS^3|jfc© 5 fc, 
1 BS^AfttfCM'TBK^n««Ma»C!>mc^Alu: 

0 HUT« * C t J: D . C CDB«fi£»4 7 0 %&± 

tftt ^wti>c r ^>i#*ji 3 7 §2$&>b<£& 

t ii*35 3 9 ) BKtt*3^ 1 K NT -C A i C <t £4$g4 

[■3Kff4 0) jfeW^a**^, or* 
♦J. «a**l3^. **3gJR14*P^7Ajfe^3lt-i L 'so>JR 
COAM^AK— Sfe Or PiCi «:«fife if-S Ig^JS 
3 7 l2JK^>ei^^^g 4 

[S*3S4 I ] fe»«*«<tSdfi£*K4ti. 1^> 

^ta^tt^r^r^A^^'r. nuraa 

*9 0 # B«3^&^*!K»^S:«:Hi*r^*Ci&e 
*Ktt# p ^ 5 A*5t»-K)BK«*^** <b w 5 BBfe* 

*r c <t tr h mas. 3 7 ze&wmmm^M 
e. 

r i » * c <t «*» <t r ^gg^qr 3 7 la^ii^^ 
g. 

[■«*4 5 J jnna***rt, maKftsftp^A 

tt^D^^A*^*^tt^.ri-4Ci«:«afc<Lr&» 
^ri 3 7 lEwCC-iH^^^go 
[ lg>fv® 4 6 J fltiEflfl ftBMtt* d^7 A^^X-? 

ti. «*WRI**py^A*«^&i^*^r*&^ 

[ 4 7 ) ffl*jg»ctt* P ^7 Ajfc^X^W: Jfc* 
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wt^M i SfcKtiB£B£XHKTC «£ 4KUMg#B»£ 
XA£{i*, 

JbK«*3»w±# pj^7 . bps** . tm 

[■#■4 8] -h?w^9-fvxu\t, KHaaui 
*aMsH*ig»i 6n fc» 3 oc-*^a«: *t i/c i * * c £ * 

ttOBMntttBa 

[■#15 0] ■*3Wtt*aif^Ajfc!t*^tt % p 

3p3 T&ttOBfHtntta. 
[ B#R 5 1 ) flttSKtt* P « > 
Kfl*t3 0' «±± ft C±****tr4B#f 
3 7 Saft^fS&ngS, 

[ lg#£ 5 2 3 flHBHKtt* p 9* A#Wfe?-©* P 

»M*C!>s6«S*m<&awcPft*1S »<^>*p ^-7 AS 

[■#15 4 ) B*5SiR14* P « Ajfc£X?£, B 
K3&*4>i*£« >Jtftfife??ti©Il^ Pft P 

3 7 i2ffi0iS1&$CT££5. 

[ |g#s 5 5 ] BtfaSfttt* p , B 

0Htt*4^Mfiim0>El»KMft&tV S©*D 
[■#15 6 ) ffl#5»Rtt* a AjfcMff ID 

^•7 Art* l ?7A®1,C$>m2tlX&!%ZtlXl> 

[M#ff5 7 ) «*igif5tt* P ^-7 A^^X^tit. >fi 
[ ■#■ 5 8 J KM§ffilWfc«M-?tiv 



[■#R5 9 ) HflffljfeettH'? **Si > 

±iaiBB!*C!>Ec»ccB<f em l KCX*2«MK«llfl«ia» 
<OB*«Si&Sc*ccCv_'reia«BitfiB&i L/C AH $ 

<0.m 1 ©«f^««<>^B7ti^«*«8llf*M 1 ©SI* 
B*iSJ5ltt*o ^ A*^*^-&iSiSUfcJiR^7fe©^2 

±I2«*S-«M4^ P ^ ^ A*5f *W . ±ia)RW*** 
tc^O, H!I!*«*B«!)S»k:»1/ , C3 0 # eLb9 0* 

KTeflX1En4^eB«fiS»(C^eB*f«W^ 1 0 
W.T«^C ice J: 0 . CCO^jfe5£0^>7 0»«±* 
5&a£«fc^ ±lgm2(O^«^^ : g:7 0^±igjiB$ 
ii -c ±SS» 2 cD9jH2^43UIX?tt:ift] W r tB^f h 
t L Ate , ojr«ssb*s:b*-?-cc J: o fitiK 

flS>l BBCDAMK^l'TfiiBreflHlEa^OflMs^rACC 
iSSre«*^ , rib*1B*.'!a^«:B*T$ii, ±i2S: 

3giRte*Q A5fe«R-f %KM:B l flWft«#tt*»fl> 

^^A^^^«ife02cc:-2e^sU5g£^^ 

[ 6 0 ) B*5B«14* P ^ ^ Ufc^+CD 2 o 
.«[>B«o>-*«. nft*JI#li*WU. ^iiMft^ 

l ig>K3P 6 ! J B«rtt*^ i KKT-Cfc & C i 

0. «a*rt3^. ^*SlRtt*P^7A^^^<OK 
5 9 lateOMi^^jr^g. 
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$ ^i^EajMvtiSWfrwn o it a^er ear*, 

s. 

[ ig*J& 6 6 ) WEJSIIttBtRtt* a ^ ? A*«» 

[ it-m. e 7 1 sjfeiBiEe* p aA¥x?k jfe? 

[ig*Jf 6 8 ) *7 * 7' 'J > ^7* ij XAhfc; Rtt9£H 

SHi«*R*«iiit:c-&c i^afei-r&a^tis 9 IS 

[MMI7 0] fltiHH^^P^Aj&l^t*, * 
&t>KA*. 3 0* {^&&<?ri»*c: 
[ Htft* 7 1 ) «*2SKte* p ^ Ajfe£X?® * p 

[ 7 2 ] ffljfcjgftte* P ^ AjfcgXT-t*. B 
«9*<0i6S*»tt<011v^a^&»ftO*P AS 

5 9S2tt<&is#*i«8B. 
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ftH2 0 02-2 3 1 0 7 
[■#17 4 ) IgHagfttitfP Ajfc?X?-& Ksl 

[l*#*7 5 ) «*5SiRtt*0 A*Wf* m 

?7 a* i -?©*o ahic^ss nri».«s txx 

IB#»7 6J ^jfejg^tt^P^^Ajfe^^*, * 

[■#■7 7 j w^smwt^mm^\t, s&WBfc 
*ur*MJ, szr#ffl*t «#*Rtt*a^A*«ft 

^©JHM*© AM*|S1K (./ r c » * C i f 
&iS#P5 9 ia^fSj^^ftSo 

^P^T'A^^i. 

±E«*a^*D^^A*?«R-MIE. ±fiJHW«flf* 
cc j: d , Kffl*^jfcao4ea«:*t 3 o * *KLt 9 o • 
*mtO}M fttWMbfrKM $n, ttHRfi jfeOP WfsA 

0 JiKTW -S Cl i tc J: D . C <D«*fiS»«r 7 0 9i«± 
±teMNU&¥Jk\t. Jbi2^*3g^tt*P^^Ajfc^ 

[Ig>)t©7 9 ) ffi*5gKtt* P ^-7 U%^%^<02-y. 
[ Ig*3p 8 0 ) B«Ktf*3^ 1 HKT'C* -6 C <t ^ftSfc 

m>ms i ) or *$ 
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■[B*fl!8 3) *«, «Wt JHW*£»i. WW* 
«: WvtiSii $ 4KB] JR&&g^«ttl 0 ft 

ri>*c±«*»ir&i*>wir7 8&4M>BMtft*g 

[lg*Ji8 4 J Jgffl#¥£tt, <iitiw*Rf£*a if^JU 
J»»iS»tffW^> KA*irr*lijEJB««jWR 

[lg*Jg8 5 ) «jEEW*3S«tt*a *5 *tf 
6 £4*&<^£lS*I 8 4 32tt0E31*&>tSfi. 

mc war as s o*^® i * w-r * * ^ u > ^ y 

jfettOAftt At? AS* $ ft* £ t £V hWm 7 S 
[|g*3&8 7 ] * * 7 'J > »J XAIi, SHS^n 

*Sifcig4R«l rc »^ C i i f 7 
8£«lG«fll«>KttB» 

[ig*3P8 9) «WHBRtt*O^A***^tt, P 
• flMstiT** Ati in-SCi <b "T 

317 8£4R<0M&*ct£S. 

hi^mi 8B«tt>BflUS*&B. 
[ ig*3f 9 ! 3 «fe5SRti* o if* * a 

*#*J[i7 8SSttCDiaffft*ft&. 

[ig*3i9 2 j «*jg«tt* d ^ Ajt^m+a, m 

tfflWiSMBft©Io«:||ft4tSW)*D y^AJa 
KUjO^rtSti-CC'&CitKfti-r-SWaWr? 8&tt 

ifr»*0>fte*: AS4 A«fe»ttoSi a 
ask j: o ».«snt:tr»* c 6 £*m<tr &wt« 



7 8 EaROHK&itilK. 

[1S*3I9 4) ■*3^*oy^A*«H L ft ID 

A Ifeff ttOS l&ntt * D 

a** i -xp# p^^a^cc^s^ nr ttMts tin * 

Clg*3©9 6 3 ffl#iSiRtt*a Ajfc£X?t*. fg 
Ar *«* W l/C ».« $ trc <r > & C i i T ^ ttftH 
7 8 l53K<?>(ii{^^^^S. 

[Ig*3p9 7 3 ^M&ftft&mm+lt. W&J&BVt 
^CC^jfec-ASr^^-Sfe^rc^C iftKJBir 

[ i) 0 0 i 3 

i^m<K>^ htm^m) R8#aaw*sai 

1 0 0 0 2 ] 

"[ i) 0 0 3] CI) ^fel^^^T- 
^^Kfii^^F < Spatial Licm fetodulaior: SLM> 

ii. mmt^frkfizn. zombie fco tcmm ^ ^ 

tcS^-r, »H*«KiA<H**ata , <''6 J: 

siT^Mi&Mi. ara*«i!K-?'tc^c»i:ss*2ti&* 

[ 0 0 0 4 ] S(H3iam£ft9iXTO. fSA. 
v^^o4^-««r«wi/t:*rtStit:i-&. n 

f*3ti&. 

%) K^'Mat K^^r i y ^ (TN) ftff 

K*^^< (STN) S&^- K« 
«Wr^STNOA. Jltf. (FLO fit 

ff*- K4:iM«FLCS<)[)ffi6^*-6. 

[ o o o 6 ] c t\k9&am*$mrzmM^wt3L 
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[ 0 0 0 7] C 2 ) PLC mtfigmSt* 

IT*. 

[ 0 0 0 8 ] KWfflF LC3HXXB&H*, B £ 3 k 

tt 1 o 5 1 *w urtiMus trci*&. B#±fli®«Stt 

t*. tfvxmW 101A4. ^(DrtflU (T(M> ®ss^« 

S i o 2 a «t . -e^rtisd < rial) coiBr^ii io3At4 

Wbtt^p B+T«fl>Sft»i» t"Ja>*6 1 0 1 
B£. *<»ftffl <±B> ©7.'U*M l()2Bi. «CO 
rt« (±«l> OBBMUl 0 3B±Mlt/Ct-*. 

0 4*efi£iVCl«&. 

[0009] @23*©(A) it, anni 02 AS 
orr* * ^fe 1 0 2 b ccfg 1 co^isiocSBE^eofu^nfe 

*lCMff*rtl«ai**L. B2 3+0D <B> **. 
€€E 1 0 2 AWTJ^SS! 0 2 B KB 1 li 

[ 0 0 10]* &, ttSttH 1054*. H 2 3 +® 

ttCtt. A*B*fc#OTlM*HWK5i'r. 
[ 0 0 11] B*T- 1 0 4 £/rOT MU/feffllS 1 0 7 
Av*. EH 2 3 4 3 <2 (A > Kq^ff lttBSIMlKB'C 
(£. Wtft'l O5JMffllff***w3*l*C£0*&, 
C OtUHm 1 0 5 *3i*i U , BXKflHrg*. * C £ * 

<. 7&$mm <sdtn> 1 o 2 -eo 

T. (JxSrlst) l02BK4tfl*rH«*tiA: 

mft 1 0 7 B«*. HOTWIHt* 1 0 5 £5&&l,. fi&tt 

fc, A^#<^Bi6tt\«£^ 
0 4<CR-?r< Kti<t*. Uc^oT, r*2«5S 
(S«M) 1 0 2Btcfec»XHfl*Snft:Sfl*3feV. <i# 

[ 0 0 1 2 ] m2 3 ( B ) CC*-r»2<Z>«E*lS] 
Wfrci*, <Pt£^ 1 0 4 £ ft OX At* LfcS* 1 0 7 A 
It. UH4ttl 0 5£i&aT£C±K^r£}m^m 

31610 7 Bl*. 7.'l*«Sli <®Htt> 102BK4^T 
Ht43ti, c©JSHtcj:^-ca*«>BK*iaj*S***i fi i 
±a*n* 0 BK#ffl#Ett£&^fcR«#l 0 7 B 
It. B&ftAttH 1 0 5 £ S»r & C & CCJ: -? -C tffl#r 
4MR£*I*, BBS****. CG>«t*<DB#fl*ti, 

i o 4 oflftftai <L B.v. i/ r 4a 9 , o fc# r , 
t o 0133 rat**, c<jmo*&f Lcsuaftxaix 



KB 2 0 0 2-231 0 7 

[ o 0 14] C 3 ] KM9«*MS?*Bt>fcttfi 
BBfHfenttaE 

H; < * .'U £ W U "Cl*.* $ nft:«MacE)Bflt*^ittB(C 
^■Ctt. B2 4K*i?J:9K, 7>^j®2 0 1 

T*. C©JB»i*5t*2 0 2KUt 1 B*Lrttl'P-SiB 
"Cfc J: l*. COP-SB*3tftB«, « 
BftttAcMHRJIsfi:. PB#. £fci*. SB*©tfefe 

[ 0 0 15] C CCCwii/fcnrit, m%i&£7k2 0 2 

A 0 3<DmiMlClftOX$mit£tLr>X\*> 

h. T«rt>^. B^***2 0 2^6Wta$nft:H8^* 
tt. HtedK«:5«r i^^^D^?^s^-20 3tcj: 
o. ^.^<>^^^?f^f£j^9 0' sisisn. ^c^r 

C©*6*C*. £^-2 0 4 V&mZ tiX % 
Bftt-AX^'J^^ («T, rPBSj <t^^, > 2 
1 OKAM-T^. 

[0016] P B S 2 1 0 iC7vSf t/fc*e*lt. C<?>P 
B S 2 1 0MSBIHI2 1 0 a (CTSflfflA9C>*4*K 
Sr^n, AMBft^ur. iftfi%B09JtfBTNttB" 
**2 13JC A^r C cc^fe*ffl®JSSiSaT 

ftO'PBS2 1 0 9fimfNil2 1 0 aKASi 
CCT'Pii^<0^@ji^6J:^feSt$nr. ^ 

[ 0 0 17] ^STfe^Si-r * *V 2> ;> £ * 

C<Q&4 5 & 4 ? !7 5. v — 20 5fil KfejfcC-^S 

tC. PBS 2 1 1 , 2 12(^0, S«*fl>^g«$ 
4rc. »fe*flB0C'S»aiTN?ftS^*^2 1 4. Wfejfe 

B0KH&TNttB'<*ji'2 i 5cc-cnenA«r&. 

[ 0 0 18] ®B*Jl©S«aiTN«ft^*^2 1 4 , 
*B*Bfl>HWBTN«»v<4^2 1 5(CfB«KB« 
StB5nrHt*5nfcJHW*ti, WPBS2 11,2 
12©»«tt82!!a. 2 1 2 a^ASfb, CCVP 
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(41) 4M2 0 02-2 3 1 0 7 



roOr, »tt*B©Ra«TNaU^*Jl>2 13. 2 1 

fttfttejH*. ?D^Ofl^^'J a/m 2 0 9 tc 
fet'-C^AStvC 8fctt£¥&2 0 8<EAttL<. 

[ 0 0 2 0 ] C 4 ) KjtfSS^*S3H*^K0i»e 
5 nfc JlfflMtBjPfc £ . C ©Sslfi&gfc: fc<* >*C ii % 

isi* u u i * wmieffi J: o &** $ n fca*ta . 2 

SKWA^tt:. ^7 *?' 'J 'J X A 3 0 5 . 

r, 3 0 3 tr. 3 0 3 b&A5i?&. 

[ 0 0 2 1 ] C CX\ 3 0 3 r . 3 0 3 tr, 3 0 3 b 

t*. -enewttftJH, was, ««Bi©«w»#o 
fe> . g <^s> , b ©ftnasoM-dKR* 

<>©?*&• C^*D^7^^-^ 4& 

£3 03 r. 3 03 c, 303 bit H&tH L/A©.*/< 

fl)*/<-#^^30 2, ftil^ffi3 1 8, £fflH3 1 
7. 8AJS3 1 6, £ffl&3 1 5 £-«3 

1 4=£5it/r. H3MSR3 i 3±©*n-entf£-.T& 

efSjS^S3 1 3 r , 3 1 3 fir . 3 13b tcmfcZH 

[0 02 2] ^Ur, CC4D^7A*7-7(^3 
0 3r, 3 0 3 g, 3 0 3 Hit, A«5t^*»tt^ra 

7<^303 r, 303 g, 3 03b^A^^ 

J: 0 <>® < ft? "C I * 2>o CtXlt, r <xwpled-wavetheor 
vj cpj£?£8?tcj:0. l?iJ^t^ S«ffl«DJ?i»sHD ^A 

*ai^A©JI£ t t^UiTyJ^CO^^ 
sft©tf ? *A<Ltt:J:tfa* *ft < t /A) #17H5© 
i££. 132 6K^TJ:^tC. IE (Sli^fe) % TM <P 
«*> ©B*r»*cc<*iui#£(>. SiljfciiPflftccIt 
^T**4 5Kfidt*& < Z&tc&Z&h <*•**:* : 
hi C- hfcharam and T. K, Gavload: Rigourous coupled 
-wave analysis of planar grating diffraction, J- 0 
pt. Sec 71, 811-818 < 1977) . M C hbhara* an 
d T. K. Gavload: Riqcurous coupled-wave analysis o 
f grating diffraction E-mcde polarization and loss 
W5. J- Opt- 5oo Am. 73, 451-455 < 1983) > ♦ 
[0 02 3] #Da^A*<9— 7 ^£3 03 r, 3 0 
3g. 3 0 3 b^i^rM^(CAAtl/^ctt^ti]L4M>^ 
fc© S <Bb^©jbP£K: ©fir $ n*c ttUS 3 1 6 tCs 



cc. ^Di/7A*7-7<i^"303 r, 3 03 s, 3 
0 3 b^&sK^Mtiir £. 

[0 02 4 ] *l/C, arefi3 5>-M3 i 4Kc*:9KS* 
SnfeJiKfiXa. BCTl*4U4Ml'>;ttcAJttSn, C 

[ 0 0 2 5] C 5 3 <i;fcii3^f£* D ^7 A*¥JR? 

fl^tf. USPS, 1 6 1, 03 9CCfe<r>T& 

[ o 0 2 6 ] c nit, «fc ^ t£~mc± fTlS^n 
* * *sss(, *i c -s , *r a sb <k « * r 

^Kftl/Mf^. C(Mi*4t*r. T**W>»MIUCJ* 

wai^.«$n^. 

[ 0 0 2 7] C ©J: *> 0-Clirt3nft:«BiaBKtt* o 
±it-©J: ^(C(/r«Abft:2-7©Mi«©^ fe, WIUBIi 
■*rtt*Wt't:i»*. S*c. «8}fiM©JS*Jf*n 1 <t?fi^ 

\t. mmm tm&m± ©■©««*«*«*>^ i <c 
o. IeJ^5I^a^^^^nnf^o «fefriw*a 

M©^j^«lt.ftr&#[g©^fi6»tc-7^-Ci*, Hi 
M©fl#*n 1 £ttM©K**eanK*n e 

[0 02 8] i£¥v*. *m^lscr^^-?-i 

flMlt«*rs*p ^ ? ^ss»-?»««a (ho 

lographi call v- formed polv^ner dispersed liquid crys 
tals. KT r fH-PDLCj £1*5. > 4>ffft4>flM, 

.[ 0 0 2 9] cm*, 1 9 8 G^t*ttftA£ftfc%Sf 
iSIS^tt fPDLCj ^if^CfcftW-C^* 
X " Crawford CP. and Zw»er 5,, in Liquid Crystals i 
n Complex Ceccretries. Ulor and Francis. London ( 1 

9 9 6) > o c© r rn - pdlcj ^-^^r. 
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ft i Biff IK we * r * • 

[003 0] ST\ SH^T, (7*I4'J7 

mm?. ^ r i* . &itn.iz £ h*& t# v - 

<ffl;U2, Tc. C. Bcv/ley, A. IC Fcntec 
diio, anc!G- P. Crawford. Pnoc. SIP XXX, 958<199 
9>J > □ 

[0 03 1 ] C<£*£, SM-8HRH«rffJQtt'. «:fo-te 

BBtoUSPS. 1 6 1. 0 39tcrW^8n 
rv^^D^Ajfe^^iisMitc. 

[0032] c 6 ) ^ p p^x^-TO&fBttM 

[003 3 ] (6- I 3 * * 

MX.il. <»M*5- 17 3 1 9 e^atttcgattStiTt* 
£J:5tc, ma ?<Pv> <a ) tc^TJ:5tc, 

^fiR^^W^^^cr^ii ±— Run***-** 

2 2, 4 2 3*wr*^^7 r ^-h«:J:^rlft#i^ 
[ 0 0 3 4 ] COC^P^Ajfcff^ la) 2 7 *Cr> 
I*, ? *flUU*H (ffoH^H 1 ) 4 2 4t*. P?<> 

tf>. ffitOJiSU:, < 5- iFfftftHf44 2 4K#L< 

[ 0 0 3 5 3 E12 7 ( b > KjWJ: 5K\ il 
2 4 2 3fe1KfSS&ep»JU *^f*<?9 
fBt&tm (ftJlJHP) 4 2 44>«tt€:ik#?ttH 4 2 5 



( a ) K*H'*C*^r * ? ?8UU*tt4 2 4 cc^urp 
£ttM*ft4 2 4icj*tycW#«±J&9, •<H t tttt4 

[ 0 0 3 6] C ©* P A***?**, C J; S <PJR 
WC J: n t EOT«BE*tt0r& C t it J: 0 #* -f * * 

[0037] C 6 - 2 ) |St3^aiEg«aJH« 

*p ^7 AA^?t»ft^ttSJBKtifE& ^ 
r©ItJ^«tl/'Cli, ^¥9- 1 3 8 39 6 

rtff^&ttfftffiffjtfaftU^* -«U 5 0 2 (CAM? -S*^ 

5 0 4 <& % * n ^ a JS^SS 5 0 3 K J: *J jESH^M <t 

0 6 tc<a«3ii&ci«: J: 0 , 0K#O 
165 0 7 tCi£WfflJ5flf3a«a.»<* A 5 0 2 

[0038] c 6 - 3 ) &&mam&*&ttmi&&k 

^<Dfcm&i>cte<<>Xlt> mk\t. SPS¥8 - 2 3 4 1 4 
34£4R(ce«t$nrc^J:S(c, ^2 9cc^-TJ:^ 

i^ii$nfc^ffi6 ! 2(CJ:0— ^OCHS^tf^i 

6icA§?^n^. cm*, lcd <i«ji7w x^u-n 

6 1 4tCK^^n^^7tCC:'iiJSCr6 : £^b. 

[ 0 0 3 9 ] ^ IT , KB^Ttii, MisSS^ig^tt* P 
1 SicMttZo CCX\ ±.&CDJ:'> 
vmftMiRI** u?? JuH^m* 6 1 8 0>mnc J; 0 , 

2 0»:AJttf JfmAtiE. c^l/2g^S7b^6 
2()KfeCa. Pffljfe.^. S^*6£0C?>^^. LCD 
6 l 4©A«*B**ti^«urit3feLri-*IBft*tiu« 
. C <D 1 / 2 7 U 6 2 0 - > f k $ n 

rci/2%«s»»«:aiBu «Wfta*9 0' 

[ 0 0 4 0 ] C P ?7 Aft^+kt* C <o J: 5 CC 1/ 

r. *»6 1 0 J:0tt^n&BR«*cr:.fira^p*«:iai± 

* [ 0 0 4 1 ] 

[ft*W«ftOJ: J >4r&HW] iaSLAnJiSJaBllt* 

TjkS^&a'isii^^jn^g^^^r, *^^^UJ:S 
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[0 042 ] ( 1 ) m2 4 tC^LA:Hfl*S2aiB* 

* <«T TPBSj ±1-5. > ^^c^cil^tct*. CE> 
P B S It, JaQt < 4 feKttS&HJ&BXTOBmRCT 

[0 04 3] *fc, CCDDf^^g^fc^ri*. PB 
S£«JHl<T<r>*C£CC,J:D. ttBMtiM»h&f fc#BB 
r&o, Sfc. e o P B S aw ? AaK^fc & fca&a: , g$ 
e©«fifb*HHE'C*>&. SfcK, CfiC'PBSi*. 

ntfJtt&T, *fc, P^*<tSffl*t®»*l<D«:a(!>«:a 
S(*&M&ffl<r>-Cl*£fc«>, Tfcfl&ttAT&D. Hilfc 
&*BB£lft)Mft=> A h®tt&ffc&Bft £ L/CC>£ 0 
CCDPBSii, AlHftSK^ttS 

ire**. 

[0 04 4] < 2 > ±jfi lfca«4if*t*- 

n/c* A*WR* 3 0 3 **, fl#Btttt* 
[0 04 5 ] CCC^a^^^i^. JB«r 

[0 04 6 ] *fc, COHf»*7nttB^*5lirk*. HO* 

*^©fc«w>BW*4 ucfiibn&^fcPfflftC'HirH* 
ifilK H 6 i * £ 5 tcf &fca£>Ki , *u 9=> /tft¥ft?tc 

! B SOAM A A t mtt h \m AKi ?h C t ic £ »J % 
Biff l/ftr C -ttSi^^Sfca** $ *VC l * 



«M2 0 02-23 1 07 

[0047] tew c®*g$, siflesnaftKBX 

- * »U £ * * < r -5 G £ e m*ft¥3ko> 

aw«3ta«^«:toi*T:«. *tfA«ftdW«*tf*i* 

COHMbitikBK*»i*'Ct*. is=2> hcC'iij^ 

[ 0 0 4 8 1 * ur, cn6«>BHgymr«c, CCC-HjOfc^ 
m^gtdfeC-'Ci*, PB**#*BK*fr*cdai/ttl' 

61n=ArcTan (r/Lp) 
(vr : «dy^JUU>XCD4£S) 
C.'Lp : ^a^A^^XiSfirSSBBjfcKB*^ 

L p = 0 . 7moi {•ftx-tf^^W.&O. 7inm<LiS 
^> . r=!0Mffl(R. G, BtSWfc 1HX€E>^ 
<f*r£2 0iJm&££> it&i, 9inli, 
0in=ArcTan C r/L p] =0. 8 2* 

iim^jc^ofl (± i o- we) «ctwai/Ttor»>i? 

*>D. PB*tSB*<9ftSl»*i, 1-6 4- (=0. 

[0 04 9 ] RK % *D^^A^r^-7^^^0C-|pi^ 

R»cBK$nfltt(CttB < C#&«ai». #*Klit^< ftr 
[ 0 0 5 0 ] * fc, * D ^X.^nR^DBAtfc?Ml<: 

[005 i ] cntt, ktcdb^ccj:^. rvt?^, m 

3 0 fc^-r J: 5 K, * a 7?JLQ»W-Z Z 0 ^ 63CB*CB 
tTO^Jloc I*, S miitclfi-? h BWflW^* 4 * 
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M 2 0 0 2-2 3 1 0 7 



*?. pflttfcttr&Btra*ii*£&' 9 Tt*& # 

*C. P«IW^&Btr3Mt**:£U SWEWW 

[ 0 0 5 2 ] UfrUV&t>. 3&mM*a?y AttHtttt 
4UE>a&tt9tt. AMAKftfftttt. *P^A©K 

[ 0 0 5 3 3 03 1 Rtm 3 2 It, «f*#AJNft 0" , 

2. *D j^AS<D®*r*«aB*0. 05, 

BOVd 5 ii cn . SXjftft 5 3 2 n mCDA#TWMSn 

O fc tteOBff JUH ft &<fci£tt tin L< fc 4> ©Tab 
J?£ 6 iiaiOfea) <d3 1 ) t . m$ 1 8 pariDfe 
<P <H3 2 ) &t»l«rftfft'fcfiMt'C*&. ft4<5, C 

[ 0 0 5 4] iC^f, Hft*^Sc»«*^6S»* 
it. |93 3cc^TJ:^tc. «fcteffte#*>£ 0 CCJ:} 

aaufrtWr*** 1 . 5-c*&# 
yztc y PIMScxS^^AJfOfeifldOiciBSH* 
it. 3?tC, Sil7t(D^^ca?^o Sfc. A£r&#. 
0 = n (= 1. 5) *»fcTMk 

<C©lS*l*5 6. 3' > 0&*tCI*. P<1* 

[ o o 5 5 3 c nit, *u ^ a*?*?*)*/* 

OC. JW#A#>£jbK*AH (off-axisAS*) 

A#3H*vWfti*V ^ttC^-C, B2 5cc^f <£5tC, 
*7 ^ ^ y > f * X A 3 0 5 *JBt *4 C t 

[0 05 6] **>tc, ^^U>^ i »aA^C^ 

~«?*«>a£K:i*. ±10* Wtta^rtoO. c<o 
tester ^ci its i rito:c^ 



[0057 ] -X^^^-T^ 3^>S*:*— 

^ v ; r gCT&ate: *c ^ s n £ £ ^ cc , > ? jfc^tt-. 6 . 
f -si, (u' > it, m\*m^7?i+<c>7z& 

£ <y' ) t£lgit«l(./t:'h3<^&. 
[0058] V si u = y' a' u' i?yy>i>*-^ 

C. y : ;*<»*6<D«S> 
(vn : «S©JffltfW> 
( Y u : £$ft®fl| A > 

±3tit, f» (ynu) tt&&&* *?^i'©ai<:fc^ 
rib. ^■C'^-SCi^^L-n^. £*5£>fR 

&<L. iii^^»^(DM^It$6^*<^or<., 

5^. cmt. j^i^ay^ATi-^^^s 
n^^it, -e<C'e-^jg^#^t^A^d[^6+ i o 

[ 0 0 5 9 ] S ft:, ±a©He*jn«gtCfe(,^C«, * 
a ^ A^s^^r^tc ^? 7 - *7 ^ ^ * i o rfflv i r i j 

Z<Dtcti>. COd^^scc4dc^*C(t, 
a £ % * il^os s cc ^ i, i, » * 5t ^ <dS y J a, > 

[ 0 0 6 0] ^ 6cc, ±^0C'li^^^Stc*j<,^cit, 

[0 06 1 ] ^ft:, ilWD^^A*^-7 
JUr^dei^^iigtcfeir^cit, A«*tc^* *C 

c ^ ^ ftjtmmit& oti < r ttrjr htLK'tcib. 

[ 0 0 6 2 J CCMffcc-7V>rUJ p .T^Bn'd''&. 133 4 

^r^^S^7 0 ! C-ii^g? 0 2 <t:<^>H««&« 

m&k^Wmit'&Ua? &ic&<0*u 7=? JU U> x*>s 

[ 0 0 6 3 ] A 9 ! = AreTan (r/Lp) 
Lp = 0. 7mm, r = ± 5jiin&?£&, Zi5i=± 
0. 4 # tf/^. 

[0064 ] CCX\ *o^A<D^F»$Sccj:^AS*ft 
^ci@#Sttilfta • tt. »cc5ir5WCJ:«H«*W 

(Sin {^S} -Sin(5r) ) /A = <Sin -Si 
nWc))/Ac 
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(v : *a ^i»W6»fl>»JR* AS* ft > 

<-.-* : *vyvj*m&&m) 

{:-'A c : ff£S8J5:> 

Cft«i:0 , B s = O'.e r = 6 0* t A = 5 5 0 
nm. Ac = 5 50nin. 0»=±O- 4' 
0c=6O±O. 8" £29, j^**o*p^a^ 

*>^* 0 95 = 0' . ^ r = 6 0* , A = 5 5 0 

nm. flc = 6«r , 0 i =± 0. 4 ; 

c = 550 + 4. 5nmWJ, KB^cr>*a 

[0 06 6] -e UtT, ±^<El§<M^£tS&Cfc<,^ti£, 

*S«a"CJBC »t, P •* t S «fc<L "CS^^OC'M . 
*>V Willi:, 3 0W3Lk&a&J:^fcr&fcl*. d/A 

{ d : * P ?5 A0»¥£ v A : TtMti^e ? > # 1 . 
07)£3- 0ijWiia*iHfJWi* w, 
CMbhararo andr. K. Gavload: Ricdupsus coupled-wave 

analysis of planar qratinq diffraction, 3, OCX, 5o 
c. Am. 71, 811-BIS (1977) i»Z>Vfi\f%) o 

1 0 06 7 3 ecx\ . 

A - .51/1 2 Sin ( (9s-^D/2) I 

<D*']4tt*9 0' iV^. 
I 2 5m C«tfs-dr)/2J I 
li. ft-'Mti. 4l£d£. A = 0. 5iimfT^i, 
CO&ftAI*. «7cit0. 3 5iimtao, d/A = 

[0 06 8] ±i*l,fcJ:^aaE*J:9ft*3n*CC»*a 
&feKAM? & C i tc J: 0 EtfSiSBrtSSS*^*:** 



[ o 0 6 9] «k, s^a?ai*a:sa*^-€rj^c»ft:«« 

USPS, 596. 45 1tC4*<r>T& 

rasnn^^^tc, 1^3 5tc^rj:5cc, A^f*Ko 

'J > £ 8 4 8^#JSiBtf jSKKtiSSffi] 
*SEiSB»8 3 8, |ffl#ff 8 3 4 . ££f^8 4 2£E 

[0 07 0] icw c<c#^£*Ua^Tt£. 03 5 

-a*? u ? * 8 4 8 k£ or, sn^sOTjfcjKga^ 

8 3 eccSM^TCC, ltJft«*4>B*«m3 4 
4^XSff ^>C6cdJ:0. SMS^rtdBM? 83 6 

[0 07 1 ] Sfc, cvrttm&X'it. i&tTk&fc&iL-ft 
b'- Aa7'J 9 *0)»S(t»8 6 4 flE>ttffi*±if 

[ 0 0 7 2] Ctl&9L&?&tc*)UL. ftm*- 11-12 

T£Ci £ SSft®^ l JXA9 1 0 ^ ^ C ^'C &&m^fc¥7k & 
[0073] C(Omi^m^^Cid^X\t, H36tc^ 

9 1 Zfrbmmjb£vM.&k1ti$1t. COR««E«:irfi 
«i^'jA'A9 1 CUCM3S9 0 5 J:DAJH$tf. Ml 
B9 0 3-CORIH, »2iH9 0 4-C®SS*, M1S9 0 
3®iSl&S*C. Hi9 0 1 KfdaiStSX, 

[0 07 4 ] Sfc, S3 7^TJ:^K, 
XA9 1 0rt?:iior*3i9 1 2 J: D&gf $n&B^jfc 
^SfM^Tt^^ 9 0 8 K Ati 5 if , C ® S«*jfc 
^§MI7'JX^9 1 0a»3H9 0 5 J:0 AI4S 

it. mimsozveomi. ^21904™^ » 

1S90 305§H*J@r. B9 0 lteSfBtd-ttt:. /K<^ 
[ 0 0 7 5 ] » 1 jSS*3a^H*StMR-r 9 0 

. ^saswiAsaws-i 1 9 o 8 k Atf ^ nm * 
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KH2 0 02-2 3 1 0 7 



•ftS^SMSSaDAABaK-T-S 0 8 £S*flB:/»J X 

[ o 0 7 6] mzorxm*. jm^mufc^ a c*6 
t\ wm#&. i4ftB^yxA9 i ortare. ^* 

^190 3, 9 04. 9 0 5t'rt^l^Cl. 
[0 07 7] CCC-ct^tC. \£&iPt>&#.£tlXi,*Zi&>i 
fcBW#£*C*rt*T It. ftS<?>*S(t^H»C*»J , 

[0 0 7 6] rCt, ±aeaSH*CCB#T!I 

£tf BMfcnWB&ttft 0 J: ^ £ * £ tOl?** • 
[ 0 0 7 9] 

&m URN! A* £ 14 £ WfeiSiRte* P ^ 7 

-^<L . (iftisfctt* a ****** £ o est s nfc 

[ o o 8 o J -e , ccHfts^a-f^fei^ci*, <i 
*i§«te*D^***s*5^ jRw*«*a©«wc 

®<P*#fii KflKK? 6 c * & <■ #s£# # 

[0 08 1] *OT\ *£91(Cffi6B1&*CTi£iBt2. ± 



ffl^i^Rfi*a ?v A****fcA«3l**JliW*5Wfc 

[ 0 0 8 2] CCClJ^^gtCfec^Ctt, flMsilMtt 
j*a «****«£, «H**»CJ:*J, JK0*** 

jtthMzn. vmfe<»p®fc&fti>i><\tsmtea& 

<b k , c os«aara* aiSBaS w J: o tiUBKH ^ n 
^ n ^ cc-ii^.^ft] { £ ^ ii^^^ -c * ^> ^ 

I 0 0 8 3] *fmtC#4>W*#niBm*. ±ii 

0 j: o sat $ nfc «i®fcG> ^ ©at * 

«l*B« tUtE^KlB«c ^aft«lSEcC-jfi^*«: 
SfflS** A 5? - >±ccffi:HT^ *>©<!; l/A: ^cc-'C*) 

[0084] 5 6tC, ^B^CC^^jlfg^^gi^ ± 
itoBflA5MBicftst't:. WH*©Et*Ki*W:*» l 

$^-66fl>i U. M 1 SCff|l20SHS!£nXKBR?- 

m^ntcWM^m i j5:cj ? M2(0«^^^o:^ 
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[ 0 0 8 5]* bX % -££§gtCffi&Bj|&ft5i&Bi2, -t 
[ 0 0 8 6 3 

[0087] en axdiKtt* a ju%&m+&m 

[ 0 0 8 8] W^tc, ID 1 KSt i: SK, f P D LC j 
[ 0 0 8 9 ] $T, £ & c ?ffi<QM&* <UT, 

/>*si£$nfc rpDLCj ^^Aiisi, 2M£ift& 

C0> rpDLCj ©S® (UT, -fe 
il-ft^^a^. Mi. 2iun7!>^ 1 5 iimC'SS 

I 0 0 9 0 ) XtCs r P D LC J *<**3 (CTjNtftffi 

^-r * fcisotc . u w * u -vjtmfrhvmtit 4 a 

It. -ea>x^^^-tCj:D. rpDLCj 
^-*^d*Sci/#!/-?--ffc-r*. CflE>fc«>. 71, 

-ft u fc *7" i-tf 'J £ » & Wfg £ k #*»n 

<£0> C^U, *»^««6±SIMff«7CD2^© 
[ 0 0 9 1] ***<^S®m-&, fill*:* 4 

±# rpDLCj uxmcmm&zmsiz 

rpDLCj . , U^'U3^(./rS(r^pfjr^S^ 

[0092] tcAf, fflra-cojr^^orssiisnfc 



rssttOTr- (i»*^€Wo) . *a>ni±. flu 
if. I. 5t«csnrt'&, — *, rpDLCj^^.'U 
3ottMMI7tt:*i-'ca. TNfii^, 

4, c«0fc«>. %B«mg7t*, H*r¥Ptf«i*?IU JB 

»<fc£t&<&t*. rpDLCj '<4^3tiDXfftAttiB6K 

[ 0 0 9 3]* OX, C©2fcM&«7 cc^j^MUr^n 

eSr^s^O- 0 1*8i)tnil AJtiSdHt^tc 

££. Vtn> a -mic, T N flUM>*«MH«4s n lo± P 
*£tMNff*nle£4>lEAnl±, 0. 1 FsIO. 2fs& 

Cj ;<*.*3tt. i4«SC«si*a^Att/r|i*oH 

[0 09 4 ] CWS, rpDLCj ;<4oU*JBi»fc«ft 
BKtt* D ^ A jfe^X-f ( JHT, r H - P D L C j < 

4 & 1 1 ^ ) <omrwmx'&& . 

[ 0 0 9 5 3 «»<M»«:jtfWWo ^7A«i|S3W 
ti. Tcoupled-v/a^heoryj CCJ: 0 ^*-n-2)ip7i:iJct^fi 

n\htn>. n^x%, sji«b«mw8*s7 

S*^»JRccj:*a5c*#Hbft:^&-c4>, 4 9% (=7 
0%x7 0%) a:V^> 0 ^^tc, AHA4 2' . 

jfete??«i^U3f<:*><D*IS3 0tC7ii'r -. 

q, fcrbharam and T,K.Cavload; Riqwrous coupled 
-wav<3 anal vs is of planar qraxinq diff racxion, 3. Op 
t:.5oc. fisii 71. 811-31S <1977) J ) 9 CftJ:*} . + 1 
^XcJC- S ffljfelalfta** £ P HftSft** diOs ( B 3 0 « 
©H (Pffl*K«S> (S^^ISS) id) 

[ 0 0 9 6 3 C 2 ) eiafe^^^^J^^IS ( 1 75 
^W3^.«te©»«) 

luii<7> rH-PDLCj 

ti. |Hlt?ttWl/fc TH-PDLCJ ^<*JU3«:. SM 
ftHl \&tel>Xl£¥&i'C.&m2tiXEm:2t\Xi,> 
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[ 0 0 9 7] *5SflUlflv^Hat*SS^Cfel^C. 

fltttf, AMKmHtoflii'ls'AiQ £B<£U TS«t&t 

[ 0 0 9 8 ] LCtf»><4* 1 0<Dttfi. SMf 

JWfiEW*© TH-PDLCJ ^4*31*, H2KaVr 
Aft AO* fl?ttl»*4i, A*tA0in-a1rfl>#- 

[0 09 9] fitilT^^lSl©S»r** 
n qla, fPDLCj OTJWHff $ «> WTOfcifrlCH U 
<n giailT*^ T3Wtitft'S'&. 

[0 1 00] 

n qla Sin ( 9 in-med) = Sin < B in-air) 
{ v $ in-mEd : *JS4"t 1 fl>A« A > 
CdP^CtCfcl'-C. n qla=l. 5, 0in-air=6O* i 

0m-i*5d=3 5. 3' iftr*. cnj:0. 
St©M*A01ntW:. 
0 int= 9 in-meoVS =17- 7* 

[0 10 1] CO®f^^g©tt^MS^S^ 

5#JJtft0 in-airr TH-PDLCj ^4A3©^5 
Xii l J: 0 AM? 6. ^7aSS l -CBttSftftAM 
«^r*o^7i*!B9K, AMAflm-msdKrA 

at?*. 

1 0 1 0 2 ] C <Ot * , C ©&fiX<D*n ?y Jum 9 Kfc 

i--ct*, wat/fcj^K:. pmitsmkt, BtffSivC. 

KM9BF LC«»>f*^ 1 Occ#L^B*akteAjNX 
5 1 iL/TA^T-S. -t"L*C, COPflAgHft*. T.»U 
S6MB1 4-CS«t$n. FLCJai3«rttS«Ci 
(cj:DgH£4v *o**as9cc¥§aM?&. c<Di 
S. PWMtj>». *P**A«9£4*l*TfWB*r3 

% r oZthX r H - P D L C J M4rt,3*&S*«tEH 

[0 103]-*, BtBQSWaftli, th-p 
DLCJ .»***3<D*P^iJB9£*B*r3*l*C£ 
fr<. 9inniedOE)AMA(ctSM31FLCflUi 
OCCAM?*. C^i?, SfltftAdtt. jRfit 
IFLC^vUl 0CFLCJH1 3&Mi&?rZCt 
tc J: 0 mffltt&eZ'&m&^ii Z>i>\ J>x£jS l 4 r 
KMSnfcKM#5 4t*. *D^7AS9^)Ic^a^ 

^P^*.«^ttJ4A,i:p*r3n'SCttt< l"H-P 
DLCJ ><4^3&i&i&t,*CU< 0 fci^FLCi! 3 



9t?ia»**ute4t/r<>. Sj9t*5 4©stta*rt*st{a 

Sfci*. Stffl*5 20*a+«:SttBjfe52^ 

'*C£tCJ:g. cn6KMft5 4£Miiijfc5 2££»tt 

[0 10 4] ttoft, *"»9ic^SB»*jnSiBK:45 

tc«fcO, JHB*«*ffl«!>tte«K:J#tr-C3 0"' J&LL9 0* 
*^aAM A-clfflliX** AM $ n, BEWfeQ P flTt.^^ 

tc<fcottfflCHsnr»Ait , r*jiBHft«!>*>fe. i@s 

<^> AMic l *T Biff 3 n* ilXAaofljHMK *3fe? 
&B«*MX'«4&MjK^ecj^&Bff4«3&si OW* 

[o 105] ccr\ r^c^p^^Aj tc^-csa^a 
?*. rjEi»*n??Aj etmt. xtcncTQtf^i 
ogi±v*&c&±?* (Wit; ifcrtWFtt r*p 
<a#^> > . Qfiti. ttT«E>3«cJ:0* 

[0 10 6] Q = 2 * A t / < n A* ) 
<vA :!¥£*»} 
(v-t : *P^AJg©/?3> 
(vn : *P??i*e0¥*an*r4£> 

tt/'C, *A&, 6TF©cJ:^tCl/Ctt£ 

£• 

[ 0 10 7] 

A=,U/I 2 Sin { <<?$-0r> /2) i 
( V A c : 

{'/as : W*«<DAMA> 

(vd r :#H?#G>AStA> 
fia^r. A c = 0. 5 5 w m . fi$ = 80' , 5 r = 0 

A = 0. 5 5 ii in, t =5 ii in. si = 1 . 
i. =F»l*c[>tr*^A=0. 5 5«m. G=3 8. U 

[0 10 8] Mt % B*f2MW?tv^, M 

jfi<D<t*«xeffias, #jR*<oAfltAja^«!)» 

r. B*HW©e-^*^it&AttA^feS*ft©Aflt 

Plft^r-ft^Tfe, *P^^AS9tct:B*r3ticc 
[ 0 10 9] *£«tcfec* ^flWaWtt^a 
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££T AM A&S5B#* 3 < ft 0 , 

[Oil 0 ] XR«aifltS5&:ftl*-Ct*. B2 3«cr± 
izfcLft:.* ^cc. BXC^KSMBFLCaU"**! 0 

£KSB*A9€ir?<&MttME5 2 tc«fc DBM* 
^;OTnfe£ft& 0 
[0 111] CCT\ TH-PDLCJ *i*Ws<Dfl 
AM A 0 in-airi *P AJB 9 ^<DAMA a in-m 

n qla • Sin ( 9 i n-med) = 5in < £ in-ai r> 

*«T. nqla=l. 5il*r, 0in-airAS&5* a>&6 
5' *T?10* ^fL^^i^, din-msdli, 33. V 
*6 3 7- 2* £4. 1* <C-:s:ffctC££'5£ 0 Sin-air 
#6 5' *&7 5 # Sfl 0" S*>*»£rtCl*. 0in-m 
ed*. 37. 2' *640. 1* £2. 9' G>Kfk&tr 

(CCOii^. nqla£>i*f&> ilCj: 
f t*4Hh $ c * 4 C £ CC«tt?6 CiiC ftft frc -C- U 
r. excite. mfto>£5ic* rH-PDLCj'** 
M 3 tiDBtf4*tiDff£3KAMA«feim«: -fc 

[0 112] C<0^in-med©9in-«irtC«'r&S£ 
nql«*A*t«*3<*C*&. ngla 
= 1. 7 3tf>ig£, 0m-a1rt*5 5' ^6 5' *"C£ 
ftT*£d. Sin-medii. 28. 3* W3l. 6* i 
3. 3' <02ttbfci*"**. fcfcU TH-PDLCJ 
M*^^3^<^>?s^AMA^in-ai^. fc£ < 

<ffl*U*, 7 5* «Lk&>ft&£, ±^<DB3 3 0DJ:^ 
CC. S<i;fe^*frfcr. P«**K>«fflJSM*i** 

< a o r ^ * . c n 6KtiMukM ft <t'*c * $ < » * a c 

[0 113] -eC"C, TH-PDLCJ M*jU3-^©B 
£*AMA01n-airt&S7 5' «r»liL4J:^ fci££Kti, 
ID3 (B2 0^to^i) fC^J:5K/ 
7'J:7A2 0£J!H*6C&*qf«&&*. fcfcX. 
m^Cti, TH-PDLCJ Jf*JU3^G>S£*AMA 
0 i n-ai r £ , * o ^ ^ A m 9 ^ <Z>^£ it AM A £ i n-med 

t im l< < u o . * 0 ^ ajs 9 g ftaftiAract 

AW A*»B £ »& I »* ti , *«JW**^»T O 
[0114] *^"fltcffSSM38Uan««**^*. CO 
BK««iK^8Ku:SM9»jlsasK?-(CAMd<tt& 



Tttfefe. 30* 4S16AM 

A<LLr«^UTl^o 

[0 11 5 ] *»«©»4*tC»(./XS^@*Ta*«:iti 

cc. MoB4sSRttsf«a^Ajfe^X-?-3 ^R. 3G, 
3 B %SaS L/. SMSSB^KBX^ 1 1 0 «rffiWT&H 

^^c. AMA«aS5B^^t^*^«l/r(5(,»B*/f^i 
^^Sif#f^c^ccii, AMAft«>S««afi>|ia&tt 
feoflumsMtt^ o ^ ^ * st« , ^n-en 

[0117] [ 3 ) ttMSSBftftnWBCCB^^mo 
^p^!^IR^&«^feftMai@i»^».gK oi* x 

<D^M<o^micr>\,^xmnirh 0 

[0 1 18] *^fl«>Sr4©SEft©»S<t(./r. B5CC 

^•r^^tc, si«is8B*ww^ti/rH«flaFLc 

2 0J:»JttM5n&«ffi^i*, jbftKffi^K^MiE. & 
2 1 (CAM^«. BBXi¥ffi2 1 tt. B?n(./<tc>W3feS 
* p ^7 3 ^co AMjbV P (i^. tti%±*> 

-Ci^o BW!ft**2 1 filial, AiBSB^tt, 
^-*2 2«rBBL/ % MiEfflflWBfttt* 0 ^ A*T 
3^2 3^AWT& 0 ^77-*^-^2 2tt, BgW*3«R 
2 0«l:0ftCM5ti-&6fejt«: 1 ^Sit. Wfe* 

<ox^^ F^fi£0tcB#^su*r^*><D-c. cnoc^o, m 

fi©HMBFLC^<4JH 0*Bl*"C. l*«D-S * 
[0119] BiE^^Ss4Rte*0^Ajfe^:S J P2 3 

n-cMUAflso' "cMm$n* 0 sia*^^i*. b« 

2 3^«SUCSiflr ^>o MjEffl«*sa«tt*P^A 

*^S^2 3K4d^rBirr3nspia*ia»*£if & 

AS4T*o 

[012 0 ] C C X\ tt£fflflbfcaHRtt^0 A*;^ 
X-^2 3 £B£Btttt*a j^A;ft¥S-?3 itt. lal — 
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h£&fc6T. muz* aStcj:-6BirTftC[>«6od«r 
ftrcHa^°UD. »2 tc. g^ccj: £B#r$i 
A« Aft«*m<»IS £ffliET £ <*: C O £-C&* 0 

[ 0 1 2 2 ] 9H 1 U 9 KC^TIs^f *D ^ 
? /ttiCTMtee teW h A« ft 0 c <i Bifrft 0 1 £ ti, » 
tC^T^tC* DIM*"** 641*. 

[0123] (Sin (5s) -Sin (^r) > /A = (5m 
-5m (0c) ) /Ac 

< V -0 s : * D ? 5 A Wa£fl5<Dttf*;*A*ift > 

<Y0 r : *a??AlUM*4>ftJH«AttA} 

( Y * c : #481) 

Att. AiM*eS!®SSftK:i*ap^*cd:fe:^* a fit, 
*>. TiM*t***At*, Tsa^^Gc^-rBaa^^sr*. 

[0 124] A = A/I5in{0s} -Sin (^r! I 

0s = O* % 0 r = 6 0* . A = 5 5 0 nm, 
0c = 6 0' <LT££ t .U^4 5 0nmW6 5 0n 
mS-Cgfe?*^ @*fftaii*. 9 # *'C 

(0BM*Afi4ftA«tt*c i*»*r*. 
[0125] SlMl^^gO)^: ^ ^^f^0[) 

#k£b*seisi*?-^ tMfsnft^tttt u *c o * t * . »s# 

^^^SCDi^ii: it, WRitGHHiVrtKtiti* 

Sin {0i-l> = A C/ASin (0 ! 

■«t te , ffig^ A c 4*at - i? £\ 0 i-iit* * < a 
fe) . S <0MU*#fc> *i. L>M>S«Wflffti(IA:r 

i*. -en-encr-m^dift^i-ii. di-m 01 -is 

it. WTOBSff^Sifc^. & 
(Sm {9 s} -Sm {0 r } > /A 
= <Sm (0i-2) -Sin { $ i-l) ) / 
( 1 > , 5$ <2> £0.. 0i-?=0 s = 0* ifrO. 

JBBM6AJMA*. *CC0" <L^&C£#^#?£** 0 
[0i3i] ±i$Ufcsr2G» »j * Kco<,>rs& 

^f*o 117. ®8SUf|S9tc, K&Kft5 3 2nm. 

tMHSASfAO* . ^Aflifteo 1 . TiWiTf* 
1- 52, *u fim4>. flffWRttsha?? 



Cft&Gfflffili, «£MRtt*a 3 
[0126] tcXU, IRW*€:56a»«9»tcffiD^< * 

^3, 2 3«r^^cne^IE'r*Ci<i;(./fefeCr'r^ 

[0127] (BttStett* p ? v 3 K 0 ID 

« 5 KM3 AUfcftBOS?- 1 0 K At* L< tc S H*fl5 
BB^itii, CV^M^mZftKm^ 1 0 ccct: 0 (4tB* s 

a^i'->26 ±ec*tA»K $n*. 
[0128] PSE*^^ %fl*3g*W**D ^ 

It. *<0&&91&ffi1k*v!f?JUlttt*3*&& 

[0129] MiE^«*iaiRtt*0 ^ A*^t|R^2 3 
tc«fc*AS*AcC'MjEtc^^c, B6 ^fSWl/TT^^T 

[0 130] Sin <0i-!> «Ac/A (Sin (0 s } -s 
in { 9 r } > + Sm ( 9 c ) 
CC'C\ 0 s = 9 c = 0' <LT£<b. 
) • • - -3£ < I > 
* B i-lL> 0 i-1W> G i-lS 

t¥fftCES5nfe^*s»^fi*P^^^*^^3 cc 

Ac - • * - A ( 2 ) 

It. S±|ftA3^4 5 Onm. B 8 it. ps^g^ 5 5 0 
00. ID 9 it. 554:^^ 6 5 0 n fl^ ®*S^-C^ *• 
[0132] C3h^OB*fa*OA«ft*teffttiB4: 
ftS&GmffJ:i), B^2S«©e-^^#>L*AWA^ 
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2 3 £JSl»&{: £ic J: 0 . SaSSI«©SS9*©fl*ig« 

[0 1 3 3 3 Cl±4>J: ^K. B:*aSiEti*P ^Ajfe^ 
3 i ffliBf§B*2S*«4#P ^ z±& 

tote tEffl ^*^ci a*?M& <t nc & . 

tt< 9oblKH£l/C<r»&« Cft(*lIj£G>J:9fC, )^c> 
BB9* D ACPBKa*!*, ^> hfc#.$> 

<S£^T&fctf>T'*>£o £<Dtc&>, CCDBdbl 
It. ASiffirt'C Wt^«tt*G ^ AS^3 <»^> F 

±0T*'&£, £tiB£B«XSIX? 1 0«!>a 

[0135] tctco, mm¥&2 & tmtot&ikt 

icWflWA Ciia 0 , &^*4ML*£tttfjfc*JR2 5 
[0136] * fc, BXSfctt* P A*Sf 

&+co®ftm&imi&+ft-kz^m£ <m>u*. o. o 

[ 0 1 3 7 ] Kft* ( £>obl= 10* ) 
^> Kft^ (9obi= - i (:•' ) cng-ic-?*,*-?. B#r 
WW£iUK&AItAfftMi*. @ 1 0&&B1 1 . 

cbl=- 1 0' ) BSaaao'AWftfltKlJ:* 

[0138] C 4 ) KS^^tSOU 5fl>!*ife©»» 
5 GMkCMtt £ I, r , SMflSBAKWfi 
^£ 1/ r J£M^ T N vftB/ < * jl* * ? -8r«SEi 

[0139] CCOiKSfe^^SCCfev^Cii, bbWt6«2 



* a ^ A***? 3 ^© JJtib* P ffl** ±£t£J: ^ 
C£«cj:gPB**<<:S3*U *Wffl»**rtLh3i*T 

[ 0 l 4 0 ] lW»jK2 1 *iliftbfcfi^*i*. PB 

«SMflWC jgjft $ h ffijm 2 8 L, . #S 
B. ^SJ^, ^S^^^^d^^$7-29, 30, 

0. 3 Hi, «fi^<^JSWffii^ltoc«f-&i$iifl[)^ 
rft^D, 6sr, 6 ttfi. &b<6 s<6 r t(r»5Bff 

^•^^-£9, 30. 3 ! tt, BtfO»4^>XM«[> 

[0141] ^iatRti*n^A*^a^3 

fiftcoM t <t * • «*igif;tt* d 7v uit^Jr 3 tc A 

*amS9r 4 9 tr. 9bfCJ:D. SS*aiap^*S: 
li^^^fS-T -Sfecor^ 5 Mr, 14t\ 

^A^^3^rlsl*r3n^C<t^<igiiai/. S(P* 
.«^f:3g«ffSp«:Sift$1i^ia*iR2 4*«lr 1 

[0142] C 5 J B*«^ttB«M|l 6C93Ufe«>»tt 
MH0ff6^ft0JEgSI&i/r. B 1 3tc^-r^:^ 

. SQHBSKBjiaaBR-i 1 i 1/ r 3 o^SM3SS«rB 
fii«^<4.'H 0 r. 10 s, 1 0b€JBl'fc*?-tt 

[0143] cocisi^^^gtcfec^cii, ffiW*«2 

* n ^ 3 ^© Aflt*3» P fl** i ft ^ i: 0 

tc. PP!*«>S«*«»©«**tt«:9 0* B(ET&C 
i«: PBSfttcjttli/ftfWfllWBtrtid**. 
[0144] BSB^^S l *5iiftLycS?Wjb*. *giE 
fflfl4sBKttsKa^7'A«¥X^2 3^AML/. CC 
■C. PB*.«»(JDi»W@*r3n«fflftW6 0* *C*)S<* 
ns, SB*fta, B«rdti«C^«c<ffijEBB«ai« 

[0145] ME«ffl*i»«tt*D ^ Ajfc^R^F 2 3 
tc C Btff $ titc P B *C* -6 Mm * J * , C © P 

BB4a8Ktt^a A«¥X^2 3 ^flHbiSKtt^P 
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igfttt* D ^ A#«fe-*- 3 ^fl>JBWft<DA«fi ♦§ 

[0146] M£afttt*a ??.A£5SX?-3& AS#T 
P e*e£^ 5 ft £ WMtXt. ia#5S*Ktt* P ^ 
? uft^m* 3 <£ *j fi§ i Sit tcsiftT icpft 3 

[0147] »*snfeSB*it, «iw*H«afflin 

£SWR? 1 0 r , I0g. 1 0 I) tc a«u c c T» 
feActtc, gfc, n^citcsiii^nr^^ti^o 

A3 2tCAS*b. A^ASihfcf*. Bt«B*flW!tt*fl 
^Ajfe^^3^ASiT^o C S^6£^ 
(i. flbfeslRtt^a ^^A^^3^fec-rp3JT$n 

«*«2 4Mi8l/r i #Stfc^2 5tCASfr£o * 
O'C. COW4*»3£2 5KJ:0, X*U->2 8±tC 

[0148] C 6 3 iltfclt^&g^ 7 G>.«!ft<C«Jfa* 

tc . sMa^^seaiXi 1 £ u x 2 ^©swai f l c 

[0149] CCr-il^^StCfeC^tt, |RmftW2 
lteA£r*r&, *J8Hi:ft¥ffi2 1 1*. @^l,ftc>ft*2£ 

[ 0 1 5 0 ] mm^7k2 1 &&&i,tcffim$£t. co> 

P IB«tt»«raKn(caiB^&«U6 S 8 «: 5M Ufc 

*2 2li, flBW*«t2OJ:0tt«*snia«®jfci^$n 
fc a B*Q 5 *> fl^«cMS*Wia*#tt4 9 0' B 

*»»atcj: 0 . MCDSflfllFLC^A i OK J: -? 

-3t^eJfle£&& <^#HX : Tcrav D. Sharp and 
Kristma ML Johnsoa Hicfi Brightness Saturated Col 
or Shutter Technology, SID Symposiw, Wot 2?, p4i 
1(1996) J ) 0 

[0151] $£te0>^&K*U'T'f*. CO?77-i' + 



cxeaa* ma> 02-?©:*^* ^£H#»»cffi&i* 

tfa^ccMWT*. fftfrfc, JE«*iK2 0«fcOAa* 

^^2 2=&^iai/feBS^fett, HiEJ^ 
*isiRtt*D^A*:^»^2 3^A«U C C *C, P 

h. ccotz. ftmoft?- 9 -'* * *22«:TSta## 

[0152] BE^(f#;a£f£*P ^^***-i L 2 3 
*. MjEJflWcHKttica 2^ A«¥jR?-2 3iil*3g 

iRtt^py^A^^3it±, ra-««te»*i»urfe 

«ftia«tt*a ^ i**^SR^-2 3 a^^QJim«CDMIi] 

[0153] H«SKtt^n ^#^X-?-3 K 
&H8WbO[>PflHlEA9Id:. fStJfeSWtt^P Af^i 
^3J:*;B&'r^Btcs?tB-r-5J:^tcp$T$nr. ^-Y^ 

P^ ^^-7"UXA3 4tCA^t*^>o ^OD^^7»J 

XA 3 4 cc AW 0 fcBffi***, ^BTfeC'^Jitf *(SJ* 
9 0- ^Ifil^n. 5*0 <D. ^tc^BTt. ^S*<C'8S^ 

aiBHaaw***^ I0r, 1 0 tr I) ccA SH/, 

cnesfitaSH^Scas*^ i o p . 1 o tr 
^*3n& e ^a^, wa^cc^c^c^^ii^ic 

^a^CCOl B*^il^ £ ft l il^CC' ? > V 

a?:£^><!;, *ajfewa<>aiA^fi-r&fc«>*c*-6o 
to i 5 s ] «sffl$nfc&a#i*, Bc^y-r^P^^ ? 

7'»XA3 4i<:A^ur?l^$n. BKfljlbilKtt^ 
3b3'1*&0£K2 4 €rS-Cfi:S**^*2 5 tCAW^ 

=£*-?3 tcomzm^ is- h 2 OK^^TSBU tt 
jEfflfla*a*Ri**D ?7A^^s 3&uf<g*a^te 

^a^^A^^3^ay^A^or-^^> Kft 
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(53) 

10 157] fcttU C(OtB, «Efflffl*3gRtt*a 
Sfda^rm^^ir^aifil;. AS#ft«fiHSl* 
2 3 i^7b- h 2 0 £<m x Rlf. MfflRtt* a 

[0158] C 7 3 BM*£B0JF 8CD3tltC9Va 
"££B>t<Dir 8 OXftOUl £ 1/ r . B 1 6 tC^-f J; ^ 

EMU'*** 10r, 1 0 f, 1 0 b&^t^c*^- 

[0159] C<E^{fc^g£gtCfcc**Cli, BfflS*iffl2 
0£DiUt3h&J8mXt*. *«g6fi^©?SiE. 

l£Afi#T& # *BBW***2 Hi. S^uwcHBjfcS: 

* a ^ A jfc^S^ 3 ^(0 AM*# P «*# & ft £ J: ^ 

±k P«ft*5cSftL*f0«**«:ian±$^^ o 

[016 o ] mmit^Thz 1 ttULJURmxtt. we 

D i^7A^f2 3 MSB?*. 

[oieilccr, tt£fflM]Wtt4ta 

£ h JUc£uft& fcT- 5? fg£ hr> t>o>Z JfH - $ ft: 

[0162] ia*ig*Rtt* Aft**-? 3 * 
5- 3 j: o «s * MtaHtH-r £ j: ^ m% <? n, 

Q'f v 2*7'*) XMPhtt*). 2r>a>^M3 5 b. 3 5 
GreB^-ci**, $w ^D>f ? p-fyx^a y £3 5 

ichttutcmmftit, sr. — *^>a»a3 5b«:A«* 

ft:#S*rK£<7£#, f&7j<£tgfl®3 5 g&cA£jf£ 0 <- 
[0 163] C©J:^K#*;*nfc&B#t*, 
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49B82O02-2 3 1 0 7 
KHSamjfeStKK? li)r, I 0 g 1 0 b K A» 

u cn^s«sa»»bewR^ ior, i o g . i o 
bee**, saftc'itc. eiscitc^isi^tir 
k&f£n& 0 gtssnft: fw^da^op 

^ ^ ^7»JXA7'D ? 5? 3 5tCAtfOPI^$n. ^JS 

^ y - > 2 6 ±Kifc^fp#$£<fc <* n 
[oi64] c s ) Bfttt^ttoo* 9<omk<om& 

"^Wl 9 <C'-0Mo>nm L u r , B i 7 cc^-r ^, 

* * £fB t » ft: ft * - »S#S@flfeft?n«S«:^c 

[0165] COC'lii^^gccfec^Cli, iim§«jn2 

0^-ffc, M*ftMlW^^©»te*?I^B«*^2 
liCAST-r^, *B^*^^2 lit. BCTLr&i>iK£& 

* c 3 ^<SD ASt*^ S f^Tb^ i^C-SJ: ^ 

cc. Rffl*©Pia3fe.«^fl**tt^9 0* rDK-r^c 

[0166] KS9HI^X2 1 «rSljfiOfeJ»W*4*. S<i 
7 £2 SKAStr*. ^7-^M'-^22^ JR 

LC'" 5 *^ 1 0*C ^ -^k*/— i**>^^jUft ^ 
<CJ:4ft^-*nW?7fik^<r& <^3&x; r C rav 
a Sharp and Knsuna fcl Johnson, hhqh Bric^mess 
Saturated Color Shutter Techno! oqy, SID Sv^osiu 
«H Vol. 27, p411(1996)J ) 0 

[0167] *nfov>amrc*t,>Tk*. co^7-^>t 

n*. coi^r. 7%^(D*-7->>^^^22occP^ 
*Rtt* d y =7 2 3 cc *$ c >r B«f $ na c i nc 

2 3?:igia-r^, 

[o i 6 8 ] Mfcmmftmm&*a ^ft^+2 3 
m&£$fttc& \v>* \y > ^-7- ij 37^ Aifr 
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L'tcwmmz. m io>* 97 y 3 ? tmiE 

£ ^ 3? <.,<, -6 # v 7 tttc X ff&j ZftX 

[0169]* \ Wi 97*) XJt*$ IIOMU 

tcmm&lt* ccomio>*> -> y y > y 3 ? ©* 

It. *>7—bl,9V 3 3lch&?h. C feu* 

p and?, ft Bi nqe, Rsiarcter Stack Technology for Co 
lor Manipulation, SID Symposium, VoL 30, p!07?<19 
59) J } , 

[0 170] 44W0>S*&*i*fa. afcfej&s. tjM 

7 - Hz U * h 3 3 SrSiffi b fcffffl At* . fl*ig«tt* D 
^y>y?yXA2OCC«¥B3 9J:DA0fr&. C<£ 

*^S3 9Ji. iiu<0*?:?y>?:fyx^?oHfc? 
pB3 8£v?ff<£&£n'c<r>& 0 t/^-jtr. Atum 

At*. ?7*y >9?*}XJUZ 0O%^ffi3 9cc 

Sfttt* D y 2 3 tc AS*T -So 

[0171] C<E^;fcigl!?te*P ?2AX¥X?-3fC*S 

3 ©* ? v y > *v y xa4 o **B U o«#AIKtt 
Sa^lHAStSi*-? 1 OrCCAMT*. — *. Pfltt&C 

^iir^j $ nr.^ 3 ? y > 97 y 4 0*ii/T 
wea*^s«3S^Ha*KiaaR^ i o <? b cam?*. 
[0 172] c©**, #a*zto'»a*i*. 
+ ?*22 cc^: 0B#^Cf£StcaS6*nr < * 

r«iiwsn&. #a*^-^ri*cB#f>sift^i 

[0173] -en-en©s«3atsffij*.«sis^ 1 o b , 
1 0 g b ccriKSBsnfcBBWjfcii, Bft»Rtt*Q 

A£^^3KPsAafr*. c^i^. *»&«ffisM . 

asnfexm? 1 o tr b *»64>Ktt#«>4 feco sin* 

BK3 tl& C ± £ < ffl#5BK14* D ^ 
»-f3J:»JBS2i*ccs*fflr«S 0 Sfc. 0tfijttSSf*S£ 
n«KMR?l 0 r*&©K»;fc05%OPB*fifc£ 



0 4SB2 0 02-2 3 1 0 7 

[0 17 4] Ctl&2^SMjKidt. »2<3!>^?ry> 

^ y x.l 2 0 fcSjft o . c v>m 2 <£ *? ? 7 y > ^7" y 

XA2 0«>^&SCijtedftfc*5--- feu* K3 3D £ 
A**T& 0 CC*7-bU^ h 3 3 b^fc^T W^fe 

jfe*. AMH£#a <sia**> *M5gsn. ftajto 
a^^ttii, 9 0- iS3ns«fe«<bw$n4. 

[0175] cn^HMtlfc SfH«*«rjUf;»K:iB 
-5. *liT, IWH*«2 5«CJ:#J. ^^y.->2 6± 

[0176] *»a«nsM9sn jiaaii*-7- 1 

*a^^*^*^3cc:4^»rB^3tir2iftly. S§S 

igi^tt* d 3 tc raff 5 n& c <t «t < ra 

[0177] "^fdcc^aSii. © i $ tc^-TJ: ^ 
tc. KKE«fi*S«tt*cr^A*^s*-7-2 3. IK 1<^> 
^■^U>^'JXA3 7. ^7'-fe^^^33. M2 
? v y > ar^y xa 2 0 , «Kaf«t'i« p a* 

? v 3 3 b ^»^^tS,^i,rfe^:^ 0 
[0178] c 9 3 BflM5a&B4>* 1 o <o^<omm 
-&&w<om 1 0 (o&at0&&± ux. mi 9 ic^rj: *> 

K . 5MaL^M4aQHXT i rSMS F L c ^ * ^ ^ 

[0 179] CCD@i«t«^ftgtCfe<,»-Ctt, JRWft«2 

©*-ffc, ^AIM&^CDiM6««t > «JRq!«¥jft2 
1«CANT^. *JBWMI»*2 Hi. B£i(s*<r>1Hfc£ 

[018 0 ] miw&ikz 1 &fflifit,fctfwfcto*. 

-*^-jU22*ail^. MJEJQflftiHRtt^p^i. 
*^S^2 3^ASf-r* # *?5-*iW-;U22tf. JKM 
*B2 0J:*J3B[«sn*aa*«r, pfeSjfe, ^a*. w 

ocj:d, sscgstaiF lc^ju i or- r 7 < -«u k 

s >- ' r > * 5 j tc J: 0 * * - ft£i*KiJf & i 

[0181] MESe*a«li*p^A*^aR^2 3 
^A«ft6 0' ^CAMl^cKnUKld:. ccr, PflttA 

WEffl WKMRtt^ P ^7A 7t^^^ 2 3 r-B 
^4s¥X-T-2 3 ^jgja-T^. 
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[0182] HiEfMXaKf£*0 y7Ajfc#S^2 3 

f**a ?=>jLftt£m*2 3 £.*£iBKtt* p if? 

jEJ!llttSMtt*0 ?5 2 3acX«ME»Rtt 

*a if? Ajfc^^-3 K*tr&JRW*O0Ai*Aa s l* i »HI 
^fc&Jc^KISBSlrc^*. fcttU JWBrt <AW 
tt) *^*fc»S, M#z>Hftr#i*i <^>KA> «iStf 

K. S&KCJr^BifrAOfir^dtrliBrft&C^, ?£ 
«c ^«B«rttaM>AMAMttfm«flW«:tt£ T* * 
C£<tt*^2o©-tf M ? h;WI^. 
[0 1 8 3 3 fcte, COMiEJQffjfcBfRli^0 
^ft^2 3 ifH«3MMt*a if 9 Aft«R^-3i«3IB 
I*. [9 1 9 K^ci-caWC**" J: . * v ~? l» > if v 

it. PA4*Jttr&fctt. *KEJM*ig«tt^a^^ 
A«¥X?-2 3 £Cp#5gJKi£* P ?? 3 £ 

14. |5j— 0*ny?AX??&^Tt2a&frl*. 
[0 184] CC T\ t6iEffl^*jglPvtt* P if * Ajfc# 
3^<DAWA*«*ss«tt*n Ajfe¥ft?>3 
^G>AMA&FltlK*!j6 0* SHCD^JfeiP 
^Kfcl'TTNgil/fcJ^fc, »IMWIaB«14*0 f 
?A#¥X?-2 3CE)B«Mt«0E>AMAAttfftt«:(BKd 

[0185] MftBlRtt* p ^««x-T-3 K J; *J © 

OK AM? *, ran^ftXWR? 1 Olt ^19* 
Sfcffl a r^«*#ffl#P.Bift*AJtf A *W i — £ J: 

AmR-7-2 3^<DH«^«DA*JBW*©W**I**S 

1 0 1 8 6 ] $ ft:, BM®SA*&. IH«**2 0<O#fe 
#S|J2 0 a©«**flltt, H 1 9Kfct-r8£ffiiK3i£& 

!gc^ft:t #(Ci£KA^# < «c*J K< nfcaErC. *#y?3 
K»*I3<fc*^i£g0>J:$K, JW**a«**fl»* 
KttUTWfcKAJHS'ti**&KH:. -£G>AW#lo!K— 
StT**fflKS*ai<i»&s *S<f iCi^jftWWS* 

[0187] 6WB2m«!fcHfi? 1 OK J: OfiMH*** 

•«e2 4*SBO?m*^&2&KAA*r*. CO 
ttW*£* 2 5 K J: ♦? . BE Wa F L C ' *4 A 1 0 ±Ki* 
ml ft&jfcftfeaJ* i? 'J - > 2 6 ±K*7niM*£ UTtt 



«B2 0 02-2 3 1 0 7 

[0188] P®*fi»<>(O^*>ffl*ig*Rtt*0 if 

7 3 KTB*r£ 0B9t% 

it. «€!>««IB4ci^tt^a^9^«M7-3«ffii 
U KWa^ftJJBHH 1 1 GOT* £KMB MKT 
jEEWSft, E0B i 94 3 C-C<7>^f5ji<:^a$n^o C 

[0189] c i o j mmm^&M<c>m 1 1 mmvm 

*£BJiG>S 1 1 ©SifeG>»«£ UX. 02 0 K^-Tct ^ 

Bv>ft:^9-iMsiaMi^ttBK-7c»rsA«r^. 

[019 0 ] C®BW**tt&Kfe(r>-ci*, 1S0MHK2 
<Dfc-ffc % I^At!Katti'CC'lR(g*e"r*^*^2 

i^ASfr^. ^2 i it B7Si/ntc»fa*a 

* n if ^ JUltmm* 3 ^<C- A*t*** P fl** ttLZ£*> 

k. B^jfe<^s«jfe«^©ia**(i^9 0' nfe*r^c 
t«c«fc*j p^5t^Ks:au^^$^(a]±si*^o 

[0191] KSWI^%2 1 *UltJfdRn!j&*. 
-*-f-Jl2 2*aiiU ttjESfflitfflRti*0if^A 
jfe^g^2 3^AS*r*. *9-*-<-JU2 2i*. JRW 
jfcig2 0J:«a«$n*a&3fc«r, * 

&*«>a^^ h^as^KWjrtw&tcr, ccc-^^ii 

[0192] MEJB«*aiRtt*0 ^ A*^*^2 3 
Kttl/AJHA^lrtZTCAWl/fcJBWIWct*. CCC. Pii 
*e£M>^0a?T$n, fittA0flut?ycttUI3ft&. 
Sfli«fA»^. MUE««*a«tt*oif5A3l»*-?2 
3«:J:-7risl»T5n^ca:^< , cvmiLmmft&iRte 

[0193] ^E^^jfessiftte^P if 7 JUi&zm* 2 3 
k-c B*f $ n^> ^K P Ms A93^ hwmM* . ^ 
JSiRtt* P if * 3 K , A« A ^ m30C X AW 

2 3 i^*5g^tt* P if ? Ajfc^^ 3 i it, j5J-CD# 

^2 3^4>AWA0in?3. WEBA^out?3i*. fljbfiK 
te^nif^A7fc^^3^CCASiAain3. l^fflA^out 

^"cta^-, H*Cl|*f*ft KA) liiS^ttt-? 
ri»«, CWD, DiztocfcOK, SftKj:i>EitTA«> 
t46^>? ftttR-cft -6 C t . f^SK J: *Bfftt*0AAt 
A!*ttffK<D«P4rffljE-C*& C t iir^ 2 ^CC > 'J > 



(55) 
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WH2 0 02-2 3 1 0 7 



[0 1 9 4 ] Sfc, ^5£cr.^<^ia^, mjt&iRte* 
fitf AttAt^tt*flM£**fcttK(*. ^> Kfi** 

[0195] **Jfefl^«CC«&. «*SS«fi*Q^ 
MjEJBflHlsjl!Ktt^ciir5p^j^X^2 
3*>£O>MfilA0auc3, 0gut23*5' ft£2 0" gf* 

WE. «B3M«*O^A3(»3^3ac«iEffl«a 
jHFH£4« D Ajfc^XT 2 3 (DffittKff «:«* U Alii 

£ic*rt*T\ miaMRttsho ??4JIe¥S?3$>£g>M 

SfStfJ:') tr *£, H2 OCC^cfcSCC, fl£Bftf* 
*a « A*¥JR?-3 ^s«asn«xsK?' 1 0 t 

it. Bholo U0cut3> -7tTfiBgSn&!& 

ft*!**. 

[0 196] cOJ^tci/'C, <pj&3^f±*o^A;£. 
3*^3 cc J: 0 P*f $nfc P^jfefo*. KM&£l«fc& 

mm+ 1 o cc*t orfis ** mica*** *• sflfaara* 

ti. ttiES«*ili«tt*D^^A*^*^2 3^©H*f 

10 1 9 7 ] *fc, Bte©IB4*>&. KH!*M2 0O#fe 
#S|i2 0 aG>S~*|5lk*, B I 9tCfcl*TtfBfcalL& 

#*4<c*hto&, cut*, mteo5 9T»t>*-*» 

m o tc t z tc£8*AA**ar < ^ o cc < «, »fc«>r. 
icft*ii***«Sfl>j:5K:, JHfi#e2l«X£HX?- 
icWLrawCAttStfratB-grKl*. *fl>AJH#flfc— 
Srr**ifiJ *«< r*C 

[0198] RflHsa^ra^iKsax-?- 1 OCCJ: Ottfl^SE 
ffil*«2 4«:JaflL/rtt«*^2 5«:AS*r^. CC 



t\ ia*«2 4«, fl^iM*a?5A£4«?3 6 
*I U fc C ± K * 0 m £ fiKET * *A 

. WfcBKtt* 3 9EJtf2£m«£ 

WR^F- 1 0 cc**T&*j(£ ft 0 holo£ 5*^01 OCpi U<6» 

A«bfcJlffl8*K J: 0 , R^sMftlKSi^ 1 0±cc 
^3n&jfe^f^X^'J->2 6±^Tiilf^i(./'C 

[0199] C 1 1 ] AMl^SKIW&jra&JBflt 
<SH 2 0>*tt^«) 

^-Sto^ii't. B2 ICC^TJ:^ 

[0200] c.«a«*^^s«:fec^cii % ^ 
&7t. Mjto3&«JKxafi(cft« a r&u>x , ft»ft 

K*«4 1 £DttMdft*RnXti. P<H* 
J«»t3SiW»iM$1*i|l**t4 2*MUT^ ffl* 
iglRtt^D^^Ajfe^X^StCASfT^o C<OA«* 

[0 20 1 ] KWSLF LC^*^ i o«cril«**ffld 
nfciPHjfcl*. ^Si^F LC^U*.'U 1 0«5>T A 5 ^§tM 

X^3tC7vJ?T^o C(7>i^, Piiftf&^tf:, S^flHk 
5BiRtt* Pi^7 A^fc^^^ 3 tc J: - *C glK S 4T 

^iMiRti* D Juit^^ 3 CC J: -> tBff $ ft * C <t 

stf*«*tR4 3cctr«t»3nfc«>*>. 

5 ^DAMf^. 

[0 20 2] Sifll7 , 'JXA4 4P3^AStl/*C7fcti, 
4 6«:j*iftUC. t5i»#©B3WTO4 8cc«^ti4o C 

<?>i^, iw««4a***<r*Kt*, 

K*«4 1 tB*«4 2t®WK:4a»««:Hir**, 
<Ofl*jg«tt* o ^ =? 3 (C 6 P dtf^ 

[ 0 2 0 3] WE, ! 3©*ftO>^i8iO 

TT. B2 2CC^TJ:^CC. SSfSS^iH^PX^i 
2 ©S3* 3» F L C ' < * & 13 1 * £1$ ^ JB C ' 

[0 20 4] C^-ll^^^SCCfcc^Cti, 
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&B2002-23 1 0 7 



X. fl#aMR14*o yvUti&m+Z'^A&i?*. ^ 

^S^p 3 tc fee »-c@« s n^si $ n*c « * jshsl 

FLC-'U^ 1 OCCAM?*. 
[ 0 £ 0 5 ] 5MBF LC'<*n> 1 OKto^rfiMMrSE 
MdtlftiJKm^ SM9FLC'<**1 0<D*A>$R 

3 

[ 0 2 0 6] C <DH *> (ClftfiKit^P « 

3 £ SB 1/ fc S t . S «jfe«^ fcBftftK isift $ 
tt*flJM4 3Kr^Sftfc©fc. £*Bft£¥Xft 

<i^r^iaiaffl7'jxA4 4tc, saabs*^ 5 

J: DAM?*, 

[ 0 2 0 7] gftflffl7" 'J X* 4 4 ftKAML/fcrtl*. 

4 6£5£Ml/C. KS*CDSg»«4 8K:«^n* 0 C 
<9<L£, BS»*sE4 8*:rt*<T*U:**; 

K*B4 1 £B*lM2±©WlC^B*EB?*A», 

4>fl£SKtt* A**** 3 AS* * * P ffifrft 
[ 0 2 0 8] 

ft#mti'&ti&>m> cc jta * 2 ooMtMrJKxftB o fc 

i^CfcO, PWft#6S«**<&Bft»*©M**»tc 

*s<r*c£ #i? * , ttimq^tfitawea > 

'[() 2 10] 36«C, «*©*P^A^^-^ 

2 -?OMJ*4:ai£fM l/tel(tt*1rt'*«lt5BRtt* D 



^7 K» l/TP B#** Att S -tt *<: £3*T 

[021 1 ] -ei/c, CtDmi&WtmmWtCtSl'XkZ* 2 
M-i^JHIlOfctolCJSt ><&C£tC«J:;0, WfcBftft 4« 

*c£a*r-**. 

[0212] <**>CC, C®iS«*?n«Btc4jt^C.«, S 

£ #-Cfc ^> C i . r 7 v - A K^>- ir > ^> + ^ ^ 

[0213] -eur, C9BB*jnBB(C^l*r^ 
jHSfSHjiaQHS^^BftBlRli^P Ajfe^S^i 
©HlWttor ^ ^ >* > h *^»ftft:aS>K:tt6=i ^ V V> 

ft ^Sffc, *»K«*^*&Ht^C».«r&Ci3^'5j 
[0214] -T^sbfe, B9l%^blUffl4* 

t><DX'$>& 0 

mx-&2>* 

[H2] -*mmici$&mmmmgi&<Dm 1 <o^(o&m 

<Pm&&m?'1fcViumX'$> -s. 

[ b 3 ] *miiz($zmfcm^&&<Dm 2 ^te^n 
<Dmf&&ttm$fi'mm x$> z> 0 
[B4 ] *^<c»&ia«^»fi©»S3a>*tt©^» 

[B'5] *#feW<cff*laifS«SSB®W4(0.«tt©^* 

mx&Zo 

[B7 3 ±IB®fS*^g^*jW-&E4?g^:4 5 0 n m 
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[08 ] ±Em\*^&W^W1 5 5 0 n m 

[09 ] J£»MtafttB£*tt6B£fM&6 5 0 n m 

[0 l 0 3 Fft* < £obl= l 0' ) ©Jfr&QBft 
[B l 1 ] --O FA* < 0obl= -10* ) <0*&1svm 

[012] -*^^tcff-6ffl«i*^BfiD^5©«j4S«>« 
[013] ^nscff«H!UE^a«>96«>KttK>S 

[016] ^WCC»^H»*itKB<C'Sf8«>*tti<0^ 

[017] *»Wtcff&iBi»»jnfiH©Sr9«>*tt^ 
Bc5m.«& *iTMfflH"CA -So 

[018] -*SW^ff&H^jn«l«:»9«>*tt©^ 
B® ttJft65mMBB "C* £<> 

[019] *£BKffi&BfHtni£aK>& 1 

[02 1 ] *^WKlCS*ai**7ji«H©» 1 2©*tfi<0 
^«©1i.««:^ri»IBIg|r*4o 

[0E2 ] *£«(cff«niirikCTia0* i 3©*j*o> 

[02 3] ^*cfl5I<*^£^ {FLO oHMfe*? 
&fS0t?££. 

[02 4 ] ^ia^^lc4iJc.OfeKt-^ 

[025] I >fcffi*0lllW*CTtt 

[02 6 ] SliS*C ^7A{DilW«:if^7t 
[02 7 ] ?&UT0*0^*it%¥&?4>ft 
[028] ^n^7 A*^R-?-<«Bi»«^SaBfflSjMfi 

[0 2 9 ] *a ^ ^ft^m+vmmm&^&i&m 

[030] *P^?/aMd£B^*&0mffc£*i? 



[03 1 ] B3 6iim0*P?5rit£fctt6B*r^0> 
[0 3 2 ] 1 8 *iin<D*D ??/tKfett&B*RMt 
[033] ^^<0«ffiS««iA«ft*i 
[034] &Bfco*a ^7 ^7-7 i Ji<$cci*tf&* 
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